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(54) ELECTROPHORETIC ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrophoretic element for machinery analysis 
capable of being enhanced in separation 
efficiency and reduced in size and having a 
surface modified inner wall high in durability. 
SOLUTION: In an electrophoretic element 1, an 
injection flow channel crosses a separation 
column and at least a part of the inner surface of 
the separation column has a surface having zeta 
potential different from that of the inner surface 
of the injection flow channel. Since the 
electroosmotic flow of the injection flow channel 
is fast, a reagent is introduced for a short time 
and prevented from separation before introduced 
into a column, and separation efficiency can be 
enhanced by delaying the electroosmotic flow 
only in the separation column. The electrophretic 
element 1 can provide a fluid flow channel for 
machinery analysis capable of enhancing separation efficiency by reducing the absolute 
value of the zeta potential only of the separation column. Further, the electrophoretic 
element 1 can be formed by applying semiconductor process technique and a fine flow 
channel can be miniaturized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the electrophoresis component which constituted two or more liquid flow 
channels for the plate which carried out recessing in piles The passage section for 
impregnation which injects into this separation component the sample separated with this 
electrophoresis component at least, The electrophoresis component which is an 
electrophoresis component of which the separation column section which separates this 
sample crosses and consists, and is characterized by this a part of separation column 
section inside [ at least ] having the front face of different F-potential from the 
F-potential of this passage section inside for impregnation. 

[Claim 2] The electrophoresis component which is an electrophoresis component of 
which the separation column section which separates a sample with this electrophoresis 
component at least, and the passage section for preparative isolation which isolates this 
separated sample preparatively cross and consist in an electrophoresis component 
according to claim 1, and is characterized by for a part of this separation column section 
inside [ at least ] to have the front face of different F-potential from the F-potential of 
this passage inside for preparative isolation. 

[Claim 3] The electrophoresis component characterized by to have the front face of 
F-potential where it is the electrophoresis component which has two or more these 
passage sections for preparative isolation in an electrophoresis component according to 
claim 2, this at least one passage section for preparative isolation is constituted by the 
location of the arbitration of this separation column section, and a part of [ at least ] 
F-potential of the separation column section inside of both ends differs from the 
F-potential of this passage inside for preparative isolation bordering on this style **** 
for preparative isolation. 

[Claim 4] The electrophoresis component characterized by preparing the passage section 
for electrical-potential-difference impression in the passage section side for 
impregnation of the separation column section inserted into two or more passage 
sections for preparative isolation in an electrophoresis component according to claim 3. 
[Claim 5] In the electrophoresis component which constituted two or more liquid flow 
channels for the plate which carried out recessing in piles The passage section for 
impregnation which injects into this separation component the sample separated with this 
electrophoresis component at least, It is the electrophoresis component of which the 
separation column section which separates this sample crosses and consists. It has the 



front face of F-potential vmGre this a part of separation colun^lection inside [ at least ] 
differs from the F-potential of the substrate passage inside which carried out recessing. 
The electrophoresis component to which the front face of different F-potential from the 
F-potential of the substrate which carried out recessing is characterized by being 
constituted with the insulating inorganic material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an electrophoresis component especially this invention is 
applied to the fluid passage for instrumental analyses, and relates to the suitable 
electrophoresis component for instrumental analyses. 
[0002] 

[Description of the Prior Art] Fluid passage for instrumental analyses is conventionally 
performed using capillaries, such as glass and stainless steel. In order that this capillary 
might raise analysis capacity, the capillary with a die length of 50cm was usually used, 
and since the capillary of this die length was used rounding off it in the shape of a circle, 
the miniaturization was difficult Moreover, the conventional fluid passage for instrumental 
analyses was impossible for performing surface treatment partially, since it consists of 
one capillary although surface treatment is performed for the purpose of the 
improvement in separability. 

[0003] As a means to solve the above-mentioned technical problem, a means to 
constitute a detailed slot on a silicon wafer, glass, etc. is reported by the semi-conductor 
process technique. For example, a slot is processed into silicon or a glass substrate, a 
liquid flow channel is formed in JP,9~89840,A (reference 1), and the small electrophoresis 
apparatus which embellishes the passage with the request matter partially, and enabled it 
to perform high sensitivity analysis efficiently is reported to it 

[0004] Drawing 1 8 shows ****** of this electrophoresis apparatus. A sign 106 expresses 
passage for liquid route opening which can present the liquid flow close and the business 
of an outflow with signs 101, 102, 103, and 105,108,109,110 among drawing again. By 
etching, this electrophoresis apparatus forms a slot (passage 106) in one substrate 117, 
joins the substrate (un-illustrating) of another side, and forms the component The inflow 
and the tap hole of the liquid for pouring liquid partially are established in on the way 
(reference mark 107,1 12 part) (in the example of illustration, the group of an inflow and 
tap holes 101,109 and 102,108 is arranged), and the liquid flow channel 106 which 
consists of the slot of a substrate 1 1 7 is constituted so that a surface qualification agent 
may be passed partially and the surface qualification of the passage wall can be carried 
out partially. 

[0005] Various silane coupling agents are used as a surface qualification agent, an affinity 
with the separation matter can be changed and separation efficiency can be made to 



class of induction radical which 4ft 



superimpose according to^rc class of induction radical which Wilane coupling agent has. 
It is reported by this surface qualification that high sensitivity analysis can be performed 
efficiently. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned advanced technology, 
although the effectiveness of the high separation and efficient-izing by partial surface 
qualification is reported, the contents lack in concreteness, especially the concrete 
publication is not carried out about efficient-ization. 

[0007] Moreover, since the surface qualification by the silane coupling agent uses organic 
coating, degradation of a coat arises by washing by the organic solvent or alkali, and it 
has in endurance the trouble of being scarce. 

[0008] Therefore, it was made that this invention should solve the above-mentioned 
problem, and the purpose is in offering the electrophoresis component for instrumental 
analyses which can be miniaturized possible [ high separation and efficient-izing ]. 
Moreover, it is in offering the electrophoresis component for instrumental analyses which 
has a surface qualification wall with high endurance. 
[0009] 

[Means for Solving the Problem] The following electrophoresis components are offered 
by this invention. Namely, the plate which carried out recessing is set for the 
electrophoresis component which constituted two or more liquid flow channels in piles. 
The passage section for impregnation which injects into this separation component the 
sample separated with this electrophoresis component at least, The electrophoresis 
component which is an electrophoresis component of which the separation column 
section which separates this sample crosses and consists, and is characterized by this a 
part of separation column section inside [ at least ] having the front face of different 
F-potential from the F-potential of this passage section inside for impregnation is offered 
(claim 1). 

[0010] "The plate which carried out recessing" in claim 1 is the gestalt (deformation of 
the gestalt of the 1 st operation and the example of modification are included.) of 
desirable operation of the 1 st of this invention here. It is below the same. Although a 
borosilicate glass substrate corresponds then, for example, a glass substrate, a silicon 
wafer, a plastic plate of other materials, etc. are included. In the gestalt of this 1 st 
operation, although the slot which constitutes "the plate which carried out recessing" in 
claim 1 was formed, for example by wet etching, it can also form dry etching, machining, 
etc. by other technique. Moreover, it is not necessary to limit the configuration of the 
slot of the gestalt of the 1st operation to this configuration, and they may be other 
configurations. Moreover, although the slot was constituted from the 1 st operation 
gestalt only in one substrate, it is also possible to constitute a slot also like the substrate 
side of another side. It is also possible for the number of the substrates which constitute 
a slot not to be limited, but to constitute a slot in piles two or more sheets. Moreover, 
the substrate which carried out penetration processing, and a raw plate can also be 
constituted in piles. When the depth of flute or width of face impresses an electrical 
potential difference, it is desirable the range which an electroendosmose style generates, 
and that it is specifically 150 micrometers or less. The passage to which "the passage 
section for impregnation which injects the sample to separate into this separation 
component" in claim 1 connects a sample exhaust port with the gestalt of the 1 st 



operation from a sample ir^^ corresponds. The passage to whHrthe separation column 
section which separates this sample" in claim 1 connects a support liquid exhaust port 
with the gestalt of the 1st operation from a support liquid inlet corresponds. With the 
gestalt of this 1st operation, as for "the F-potential of the passage section inside for 
impregnation" in claim 1, the F-potential on the front face of borosilicate glass 
corresponds, for example. "The front face of different F-potential from the F-potential of 
the passage section inside for impregnation" in claim 1 contains hydrophilic 
macromolecules, ************, etc., such as other general finishing agents, for example, 
other silane coupling agents, a carboxymethyl cellulose, and polyacrylamide, although the 
passage wall surface treatment was carried out [ the wall ] by trimethylchlorosilane, for 
example corresponds with the gestalt of this 1st operation. 

[001 1] An operation of the electrophoresis component according to this invention and 
effectiveness can be explained as follows. Although analyzed by filling an electrolytic 
solution as support liquid to a capillary tube in capillary electrophoresis, an electric 
double layer is formed between the electrolytic solutions which touch a capillary tube 
wall and this by this. If an electrical potential difference is impressed here, an electrolytic 
solution will move with a solvent and an electroendosmose style will arise. An 
electroendosmose style can be used as driving force to which the separated component 
ion is moved. The electroendosmose rate of flow upsilon is expressed with the following 
formula as relation of electric-field-strength E applied along with the dielectric constant 
epsilon of an electrolytic solution, coefficient of viscosity eta, F-potential xi, and a 
capillary tube. F-potential is a capillary tube wall and the potential difference of 
electrolytic solution tubing. 
[Equation 1] upsilon=-(epsilon xi/eta) E .... (1) 

[0012] F-potential xi — the electric charge condition of a capillary tube wall — setting 
— positive/negative — although any sign can be taken — usually — business — on the 
glass front face used for a capillary tube, since it becomes negative, upsilon becomes 
forward, therefore an electroendosmose style goes to cathode from an anode plate, 
[0013] The F-potential of the passage wall of the passage section for impregnation from 
which the electrophoresis component which follows this invention here serves as sample 
induction, and the passage which is committed as a separation column and by which 
surface treatment was carried out differs. The wall of the passage section for 
impregnation is a borosilicate glass front face, and the sign of F-potential serves as 
negative from a surface electric charge condition. On the other hand, since the wall of 
the passage by which surface treatment was carried out which works as a separation 
column is covered in the nonionic finishing agent, a surface electric charge becomes 
weak, and the absolute value of F-potential becomes small compared with a surface 
non-processed passage wall. 

[0014] By the way, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from the above-mentioned (1) formula is so quick that the 
absolute value of F-potential is large. That is, the passage section for impregnation of a 
reagent will be quick, and the electroendosmose style of the electrophoresis component 
of this invention will have the late separation column section. Separation efficiency is 
bad, while there will be little analysis time amount and it will end, if an electroendosmose 
style is quick. If an electroendosmose style is stopped by surface treatment, although 
analysis time amount will become long, separation efficiency improves. This phenomenon 



is explained to "Honda **^FTerabe **:capillary electrophores^lnd P26; Kodansha' 
(reference 2). Therefore, since the passage section for impregnation has the quick 
electroendosmose style, before being able to manage reagent installation in a short time 
and putting the electrophoresis component of this invention into a column, it prevents 
separation of a reagent, and it becomes possible [ that only the separation column 
section makes an electroendosmose style late, and gathers separation efficiency ]. That 
is, the electrophoresis component of this invention can offer the fluid passage for 
instrumental analyses in which high separation and efficientHzing are possible by making 
small the absolute value of the F-potential of only the separation column section. 
Moreover, since the electrophoresis component of this invention can apply and create a 
semi-conductor process technique so that it may indicate to the creation approach of 
the gestalt the 1 st operation, the fluid passage for instrumental analyses which can 
miniaturize detailed passage can be offered. 

[0015] In an electrophoresis component according to claim 1, the value of a part of [ at 
least ] F-potential of this separation column section inside and the value of this invention 
of the F-potential of this passage section inside for impregnation are 0 or the same sign 
again. As a configuration it is made smaller [ a configuration ] than the absolute value of 
the F-potential of this passage section inside for impregnation, the absolute value of a 
part of [ at least ] F-potential of this separation column section inside can carry out 
suitably (the 1st modification), and can acquire similarly the same operation effectiveness 
as the case where it is based on above-mentioned claim 1. In this case, the value of the 
F-potential of ** in passage in which surface treatment was carried out to "the value of 
a part of [ at least ] F-potential of a separation column section inside" by 
trimethylchlorosilane with the gestalt of the 1 st operation corresponds. With "the value 
of the F-potential of the passage section inside for impregnation", the value of the 
F-potential of a borosilicate glass substrate corresponds with the gestalt of the 1st 
operation. 

[0016] Moreover, it sets for the electrophoresis component of claim 1 (or the 1st 
modification) publication. It is the electrophoresis component of which the separation 
column section which separates a sample, and the passage section for preparative 
isolation which isolates this separated sample preparatively cross and consist with this 
electrophoresis component at least. The electrophoresis component characterized by 
this a part of separation column section inside [ at least ] having the front face of 
different F-potential from the F-potential of this passage inside for preparative isolation 
is offered by this invention (claim 2). 

[001 7] The passage which connects a support liquid exhaust port with the gestalt 
(deformation of the gestalt of the 2nd operation and the example of modification are 
included) of the 2nd operation of the after-mentioned to "the separation column section 
which separates a sample" in claim 2 from a support liquid inlet corresponds here. The 
passage which connects two preparative isolation openings with this 2nd operation 
gestalt to "the passage section for preparative isolation which isolates this separated 
sample preparatively" in claim 2 corresponds. With "the F-potential of the passage inside 
for preparative isolation" in claim 2, the F-potential on the front face of borosilicate glass 
corresponds with this 2nd operation gestalt, for example. With "the front face of different 
F-potential from the F-potential of the passage inside for preparative isolation" in claim 
2, the passage wall surface treatment was carried out [ the wall ] by 



trimethylchlorosilane, for elKnple corresponds with this 2nd oration gestalt 
[0018] In the case of claim 2, in addition to an operation and effectiveness of an 
electrophoresis component according to claim 1, the electrophoresis component of this 
invention has the following operation and effectiveness. The F-potential of the passage 
wall of the passage which the electrophoresis component of this invention commits as a 
separation column and by which surface treatment was carried out, and the passage 
section for preparative isolation used for the aliquot of the separation matter differs. The 
wall of the passage section for preparative isolation is a borosilicate glass front face, and 
the sign of F-potential serves as negative from a surface electric charge condition. On 
the other hand, since the wall of the passage by which surface treatment was carried out 
which works as a separation column is covered in the nonionic finishing agent, a surface 
electric charge becomes weak, and the absolute value of F-potential becomes small 
compared with a surface non-processed passage wall. 

[0019] Here, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from the aforementioned (1) formula is so quick that the 
absolute value of F-potential is large. That is, the passage section for preparative 
isolation will be quick, and the electrophoresis component of this invention will have the 
late separation column section. Separation efficiency is bad, while there will be little 
analysis time amount and it will end, if an electroendosmose style is quick If an 
electroendosmose style is stopped by surface treatment, although analysis time amount 
will become long, separation efficiency improves. Therefore, it becomes possible only for 
the separation column section to make an electroendosmose style late, and, as for the 
electrophoresis component of this invention, to gather separation efficiency, to be able to 
perform an aliquot in a short time, since the passage section for preparative isolation has 
the quick electroendosmose style, and to prevent separation of a reagent before 
preparative isolation. That is, the electrophoresis component of this invention can offer 
the fluid passage for instrumental analyses in which high separation and efficientHzing 
are possible by making small the absolute value of the F-potential of only the separation 
column section. Moreover, since the electrophoresis component of this invention can 
apply and create a semi-conductor process technique, the fluid passage for instrumental 
analyses which can miniaturize detailed passage can be offered. 

[0020] In an electrophoresis component according to claim 2, the value of a part of [ at 
least ] F-potential of this separation column section inside and the value of this invention 
of the F-potential of this passage section inside for preparative isolation are 0 or the 
same sign again. As a configuration it is made smaller [ a configuration ] than the 
absolute value of the F-potential of this passage section inside for preparative isolation, 
the absolute value of a part of [ at least ] F-potential of this separation column section 
inside can carry out suitably (the 2nd modification), and can acquire similarly the same 
operation effectiveness as the case where it is based on above-mentioned claim 2. In 
this case, the value of the F-potential of the passage wall in which surface treatment 
was carried out to "the value of a part of [ at least ] F-potential of a separation column 
section inside" by trimethylchlorosilane with the gestalt of the 2nd operation 
corresponds. With "the value of the F-potential of the passage section inside for 
preparative isolation", the value of the F-potential of a borosilicate glass substrate 
corresponds with the gestalt of the 2nd operation. 

[0021] Moreover, it is the electrophoresis component which has two or more these 



passage sections for prepaPPtive isolation in an electrophoresilW>mponent according to 
claim 2. This at least one passage section for preparative isolation is constituted by the 
location of the arbitration of this separation column section. The electrophoresis 
component to which a part of [ at least ] F-potential of the separation column section 
inside of both ends is characterized by having the front face of different F-potential from 
the F-potential of this passage inside for preparative isolation is offered by this invention 
bordering on this style **** for preparative isolation (claim 3). 

[0022] Although the passage section for preparative isolation which crosses the center of 
the separation column section corresponds here with the gestalt (deformation of the 
gestalt of the 3rd operation and the example of modification are included) of the 3rd 
operation of the after-mentioned with "at least one passage section for preparative 
isolation constituted by the location of the arbitration of the separation column section" 
in claim 3 The crossing location is not limited but can constitute the location of the 
separation column section in the location of arbitration. Moreover, the number of the 
passage sections for preparative isolation constituted by the location of the arbitration of 
the separation column section is not limited, either. With the gestalt of this 3rd operation, 
as for "the F-potential of the passage inside for preparative isolation" in claim 3, the 
F-potential on the front face of borosilicate glass corresponds, for example. The passage 
wall with which surface treatment of the "front face of different F-potential from the 
F-potential of the passage inside for preparative isolation" in claim 3 was carried out by 
trimethylchlorosilane with the gestalt of this 3rd operation, for example corresponds. 
Moreover, it is also possible for the separation column of both ends to perform the same 
surface treatment bordering on this passage section for preparative isolation possible [ 
making surface treatment from which each differs into F-potential which gives and is 
different ]. 

[0023] In the case of claim 3, in addition to an operation and effectiveness of claim 1 and 
an electrophoresis component according to claim 2, the electrophoresis component of 
this invention has the following operation and effectiveness. The electrophoresis 
component of this invention has the 1 st passage and 2nd passage which commit the 
center of the separation column section as a separation column bordering on the 1st 
crossing passage section for preparative isolation and by which surface treatment was 
carried out, and the 2nd passage section for preparative isolation used for the support 
liquid exhaust port side which serves as a migration end of the separation matter further 
at the aliquot of the separation matter is constituted. The wall of the two passage 
sections for preparative isolation is a borosilicate glass front face, and the sign of 
F-potential serves as negative from a surface electric charge condition. Since the wall of 
two passage by which surface treatment was carried out is covered in the nonionic 
finishing agent, a surface electric charge becomes weak, and the absolute value of 
F-potential becomes small compared with a surface non-processed passage wall. Two 
passage by which surface treatment was carried out is processed by the same finishing 
agent, and the F-potential of ** in passage is equal. 

[0024] Here, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from the aforementioned (1) formula is so quick that the 
absolute value of F-potential is large. That is, the two passage sections for preparative 
isolation will be quick, and the electroendosmose style of the electrophoresis component 
of this invention will have the two late separation column sections. Separation efficiency 



is bad, while there will be lUR analysis time amount and it will^fi, if an 
electroendosmose style is quick. If an electroendosmose style is stopped by surface 
treatment, although analysis time amount will become long, **** effectiveness improves. 
** which is located in an inlet side and by which surface treatment was carried out Since 
the separation matter for the purpose of preparative isolation can be isolated 
preparatively in the 1 st passage section for preparative isolation at the time when the 
target separation arises in the passage of 1, from separation to an aliquot becomes quick 
Moreover, when the passage which is located in an inlet side and by which surface 
treatment was carried out is inadequate in separation, it is made to dissociate further in 
the 2nd passage, and the separation matter for the purpose of preparative isolation can 
be isolated preparatively from the 2nd passage section for preparative isolation in it 
Thus, in the separation process of a sample, the electrophoresis component of this 
invention becomes possible [ isolating preparatively according to separation ], and can 
advance separation and an aliquot efficiently. That is, the electrophoresis component of 
this invention can offer the fluid passage for instrumental analyses in which high 
separation and efficient-izing are possible by preparing the large passage section for 
preparative isolation of the absolute value of F-potential in a migration end between the 
two separation column sections with the small absolute value of F-potential. Moreover, 
since it is possible to apply and create a semi-conductor process technique, the fluid 
passage for instrumental analyses which can miniaturize detailed passage can be offered. 
[0025] In an electrophoresis component according to claim 3 f the value of a part of [ at 
least ] F-potential of this separation column section inside and the value of this invention 
of the F-potential of this passage section inside for preparative isolation are 0 or the 
same sign again. As a configuration it is made smaller [ a configuration ] than the 
absolute value of the F-potential of this passage section inside for preparative isolation, 
the absolute value of a part of [ at least ] F-potential of this separation column section 
inside can carry out suitably (the 3rd modification), and can acquire similarly the same 
operation effectiveness as the case where it is based on above-mentioned claim 3. In 
this case, the value of the F-potential of the passage wall in which surface treatment 
was carried out to "the value of a part of [ at least ] F-potential of a separation column 
section inside" by trimethylchlorosilane with the gestalt of the 3rd operation 
corresponds. With "the value of the F-potential of the passage section inside for 
preparative isolation", the value of the F-potential of a borosilicate glass substrate 
corresponds with the gestalt of the 3rd operation. 

[0026] Moreover, in the electrophoresis component of claim 3 (or the 3rd modification) 
publication, the electrophoresis component characterized by preparing the passage 
section for electrical-potential-difference impression in the passage section side for 
impregnation of the separation column section inserted into two or more passage 
sections for preparative isolation is offered by this invention (claim 4). 
[0027] Two, the 1st style **** for preparative isolation which crosses the center of **** 
of the separation column section here with the gestalt (deformation of the gestalt of the 
4th operation and modification are included) of the 4th operation of the after-mentioned 
with "two or more passage sections for preparative isolation" in claim 4, and the 2nd 
passage section for preparative isolation constituted at the support liquid exhaust port 
side used as the migration end of the separation matter, correspond. With "the 
separation column section inserted into two or more passage sections for preparative 



isolation" in claim 4, the 2mrseparation column section locate^^tween the 1st passage 
section for preparative isolation and the 2nd passage section for preparative isolation 
corresponds with the gestalt of this 4th operation. With "the passage section for 
electricahpotentiahdifference impression" in claim 4 t the branching passage of passage 
opening HE for electricahpotentiahdifference impression constituted between the 1st 
passage section for preparative isolation and the 2nd separation column section 
corresponds with the gestalt of this 4th operation. 

[0028] In the case of claim 4, in addition to an operation and effectiveness of an 
electrophoresis component according to claim 1 to 3, the electrophoresis component of 
this invention has the following operation and effectiveness. The electrophoresis 
component of this invention has the 1st passage and 2nd passage which are committed 
as a separation column and by which surface treatment was carried out Passage opening 
for electricahpotentiahdifference impression used in order to switch the 1st passage 
section for preparative isolation and electricahpotentiahdifference impression point 
which are used for the aliquot of the separation matter between two passage is 
constituted, and the 2nd passage section for preparative isolation used for the support 
liquid exhaust port side which serves as a migration end of the separation matter further 
at the aliquot of the separation matter is constituted. The 1 st passage and the 2nd 
passage differ in the F-potential of a passage wall from the two passage sections for 
preparative isolation. The wall of the two passage sections for preparative isolation is a 
borosilicate glass front face, and the sign of F-potential serves as negative from a 
surface electric charge condition. Since the wall of the 1st passage by which surface 
treatment was carried out, and the 2nd passage is covered in the nonionic finishing agent, 
a surface electric charge becomes weak, and the absolute value of F-potential becomes 
small compared with the surface non-processed passage section wall for preparative 
isolation. Moreover, since it is covered by different finishing agent, the F-potential of a 
passage wall differs from the 1st passage by which surface treatment was carried out, 
and the 2nd passage. Since the 2nd passage is covered by the hydrophobic, strong 
finishing agent rather than the 1st passage, a surface charge becomes weak and the 
absolute value of F-potential becomes still smaller compared with the 1st passage. 
[0029] Here, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from the aforementioned (1) formula is so quick that the 
absolute value of F-potential is large. That is, the electroendosmose style of the 
electrophoresis component of this invention is ** to which the 2nd passage by which 
surface treatment was carried out was the latest, and surface treatment was carried out. 
It becomes quick in order of the passage of 1 , and the two passage sections for 
preparative isolation. Separation efficiency is bad, while there will be little analysis time 
amount and it will end, if an electroendosmose style is quick. If an electroendosmose 
style is stopped by surface treatment, although analysis time amount will become long, 
separation efficiency improves. Therefore, although the 1st passage by which surface 
treatment was carried out is inferior in separation efficiency compared with the 2nd 
passage, analysis time amount is short. Since the separation matter for the purpose of 
preparative isolation can be isolated preparatively in the 1st passage section for 
preparative isolation at the time when the target separation arises in the 1 st passage by 
which surface treatment was carried out, from separation to an aliquot becomes quick. 
Moreover, when the 1st passage by which surface treatment was carried out is 



insufficient in separation, \^ made to dissociate in the 2nd p^lge where separation 
efficiency is still higher and by which surface treatment was carried out, and the 
separation matter for the purpose of preparative isolation can be isolated preparatively 
from the 2nd passage section for preparative isolation in it Moreover, the 
electroendosmose style reflecting the effectiveness of surface treatment is realizable by 
switching and carrying out the electrical-potential-difference seal of approval of the 
electricahpotential-difference impression point to the 1 st passage and 2nd passage by 
which surface treatment was carried out That is, the electrophoresis component of this 
invention can offer the fluid passage for instrumental analyses in which high separation 
and efficient-izing are possible, as explained above. Moreover, since the electrophoresis 
component of this invention can apply and create a semi-conductor process technique, 
the fluid passage for instrumental analyses which can miniaturize detailed passage can be 
offered. 

[0030] Bordering on this passage section for preparative isolation constituted by the 
location of the arbitration of this separation column section in the electrophoresis 
component according to claim 4 , this invention can be constituted so that the values of 
the F-potential of this separation column section inside may differ , it can be carried out 
suitably ( the four to 1 st modifications ) , and can acquire similarly the same operation 
effectiveness as the case where it be based on above-mentioned claim 4 again . In this 
case, with "this passage section for preparative isolation constituted by the location of 
the arbitration of the separation column section", although the passage section for 
preparative isolation of the separation column section which crosses a center mostly 
corresponds with the gestalt of the 4th operation, the crossing location is not limited but 
can constitute the location of the separation column section in the location of arbitration. 
The value of the F-potential of the passage wall in which surface preparation was carried 
out by the passage wall in which surface preparation was carried out to "the value of the 
F-potential of a separation column section inside" by trimethylchlorosilane with the 
gestalt of the 4th operation, and dimethyl AROBIRU chlorosilicane corresponds. It sets 
for the electrophoresis component of the above-mentioned (the four to 1 st 
modifications) publication further again. The value of the F-potential of a different 
separation column section inside bordering on this passage section for preparative 
isolation is 0 or the same sign. As a configuration it is made larger [ the absolute value of 
the F-potential of the separation column section inside located in this passage section 
side for impregnation / this passage section side for impregnation / a configuration ] than 
the absolute value of the F-potential of the separation column section inside located in 
the opposite side This invention can be carried out suitably (the four to 2nd 
modifications), and the same operation effectiveness as the case where it is based on 
above-mentioned claim 4 can be acquired similarly. In this case, with the gestalt of the 
4th operation, the passage surface treatment was carried out [ passage ] by 
trimethylchlorosilane corresponds with "the separation column section located in the 
passage section side for impregnation." With "the separation column section located in 
the opposite side with the passage section side for impregnation", the passage surface 
treatment was carried out [ passage ] by dimethyl propyl chlorosilicane corresponds with 
the gestalt of the 4th operation. 

[0031] Moreover, according to this invention, the plate which carried out recessing is set 
for the electrophoresis component which constituted two or more liquid flow channels in 



piles. The passage section^r impregnation which injects into Hi separation component 
the sample separated with this electrophoresis component at least, It is the 
electrophoresis component of which the separation column section which separates this 
sample crosses and consists. It has the front face of F-potential where this a part of 
separation column section inside [ at least ] differs from the F-potential of the substrate 
passage inside which carried out recessing. The electrophoresis component to which the 
front face of different F-potential from the F-potential of the substrate which carried out 
recessing is characterized by being constituted with the insulating inorganic material is 
offered (claim 5). 

[0032] Although, as for "the plate which carried out recessing" in claim 5, a borosilicate 
glass substrate corresponds here, for example with the gestalt (deformation of the 
gestalt of the 5th operation and the example of modification are included) of the 5th 
operation of the after-mentioned, a glass substrate, a silicon wafer, a plastic plate of 
other materials, etc. are included. Although the slot which constitutes "the plate which 
carried out recessing" in claim 5 was formed by wet etching with the gestalt of this 5th 
operation, it can also form dry etching, machining, etc. by other technique; Moreover, it is 
not necessary to limit the configuration of the slot of the gestalt of the 5th operation to 
this configuration, and they may be other configurations. Moreover, although the slot was 
constituted from the 5th operation gestalt only in one substrate, it is also possible to 
constitute a slot also like the substrate side of another side. It is also possible for the 
number of the substrates which constitute a slot not to be limited, but to constitute a 
slot in piles two or more sheets. When the depth of flute or width of face impresses an 
electrical potential difference, it is desirable the range which an electroendosmose style 
generates, and that it is specifically 150 micrometers or less. The passage to which "the 
passage section for impregnation which injects the sample to separate into this 
separation component" in claim 5 connects a sample exhaust port with the gestalt of the 
5th operation from a sample inlet corresponds. The passage to which "the separation 
column section which separates this sample" in claim 5 connects a support liquid exhaust 
port with the gestalt of the 5th operation from a support liquid inlet corresponds. With 
the gestalt of this 5th operation, as for "the F-pqtential of the substrate passage inside 
which carried out recessing" in claim 5, the F-potential of a borosilicate glass substrate 
front face corresponds, for example. Although the passage wall by which the coat was 
carried out with silicon-dioxide glass corresponds with the gestalt of this 5th operation, if 
"the insulating inorganic material" in claim 5 is an insulating inorganic material, it can be 
changed into other inorganic coat ingredients. For example, it can change into other glass 
ingredients, silicon nitride, an alumina, a diamond, tantalum pentoxide, etc. Moreover, 
although the SUPAKKU ring performed the coat of silicon-dioxide glass, other membrane 
formation approaches, for example, the chemical VUEPADEPOJISSHON method, a 
vacuum deposition method, etc., can also be used. 

[0033] If it is in the case of claim 5, an operation of the electrophoresis component 
according to this invention and effectiveness can be explained as follows. The F-potential 
of the passage wall of the passage section for impregnation from which the 
electrophoresis component of this invention serves as sample induction, and the passage 
which is committed as a separation column and by which the surface coat was carried 
out differs. The wall of the passage section for impregnation is a borosilicate glass front 
face, and the sign of F-potential serves as negative from a surface electric charge 



condition. On the other haraf since the wall of the passage by^Pich the surface coat 
was carried out which works as a separation column is covered with silicon-dioxide glass, 
the absolute value of F-potential becomes small compared with a borosilicate glass front 
face. 

[0034] By the way, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from the aforementioned (1) formula is so quick that the 
absolute value of F-potential is large. That is, the passage section for impregnation of a 
reagent will be quick, and the electroendosmose style of the electrophoresis component 
of this invention will have the late separation column section. Separation efficiency is 
bad, while there will be little analysis time amount and it will end, if an electroendosmose 
style is quick. If an electroendosmose style is stopped by surface treatment, although 
analysis time amount will become long, separation efficiency improves. Therefore, since 
the passage section for impregnation has the quick electroendosmose style, before being 
able to manage reagent installation in a short time and putting the electrophoresis 
component of this invention into a column, it prevents separation of a reagent, and it 
becomes possible [that only the separation column section makes an electroendosmose 
style late, and gathers separation efficiency ]. That is, the electrophoresis component of 
this invention can offer the fluid passage for instrumental analyses in which high 
separation and efficient-izing are possible by making small the absolute value of the 
F-potential of only the separation column section. Moreover, since the passage wall by 
which the surface coat was carried out is an inorganic coat, even if the electrophoresis 
component of this invention has high endurance and performs washing by alkali etc., it 
does not deteriorate like organic coating, for this reason, endurance is high — it becomes 
an usable electrophoresis component repeatedly. Moreover, since the electrophoresis 
component of this invention can apply and create a semi-conductor process technique, 
the fluid passage for instrumental analyses which can miniaturize detailed passage can be 
offered. 

[0035] As a configuration which this insulating inorganic material becomes from glass 
ingredients, such as silica glass and HOUKEI acid glass, or silicon nitride, tantalum 
pentoxide, an alumina, and a diamond in an electrophoresis component according to claim 
5, this invention can be carried out suitably (the 5th modification) and can acquire 
similarly the same operation effectiveness as the case where it is based on 
above-mentioned claim 5 again. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 - drawing 3 show the gestalt of operation of the 
1st of the electrophoresis component of this invention. Drawing where the perspective 
view of an electrophoresis component [ in / in drawing 1 / the gestalt of this 1st 
operation ] and drawing 2 looked at the substrate in the electrophoresis component of 
this 1 st operation gestalt which carried out recessing from the recessing side, and 
drawing 3 are drawings with which explanation of an example of the production approach 
of the electrophoresis component of this 1 st operation gestalt is presented. 
[0037] [1 st configuration of the gestalt of operation] One shows an electrophoresis 
component among a Fig., and this electrophoresis component 1 joins the borosilicate 
glass substrate 3 which carried out recessing to the borosilicate glass substrate 2, and is 
constituted. Passage 4 is formed of the space surrounded by the substrate 2 and the 



substrate 3 which has a sl^^the inside of drawing 3 , referenc^Piark 14). Passage 4 is 
passage which has six branch separations, and constitutes the support liquid inlet 5, the 
support liquid exhaust port 6, the sample inlet 7, the sample exhaust port 8, and two 
reagent inlets 9 for surface treatment here. 

[0038] The connector (refer to (g) and (h) in drawing 3 ) with a tube is formed in each 
opening, and the electrode 10 which consists of tubing-like platinum is connected to four 
places, the support liquid inlet 5, the support liquid exhaust port 6, the sample inlet 7, and 
the sample exhaust port 8, here. Moreover, the separation column section which 
connects the support liquid exhaust port 6 crosses by the intersection 1 1 from the 
passage section for impregnation which connects the sample exhaust port 8 from the 
sample inlet 7, and the support liquid inlet 5. Moreover, the separation column section 
which connects the support liquid exhaust port 6 from the support liquid inlet 5 has the 
configuration where it moved in a zigzag direction between the intersection 1 1 and the 
support liquid exhaust port 6. Two reagent inlets 9 for surface treatment are constituted 
by the intersection 1 1 and the tee between the support liquid exhaust ports 6. 
[0039] Drawing 2 is drawing which looked at the above-mentioned substrate 3 which 
carried out recessing from the recessing side, and two reagent inlets 9 for surface 
treatment of passage 4 consist of the inlet which attached reference marks 9a and 9b. 
The passage between Inlets 9a-9b has the passage 1 2 as for which surface treatment 
was carried out by trimethylchlorosilane. The part of this passage 12 mainly works as a 
separation column. 

[0040] It explains making the production approach of the electrophoresis component 1 
here, and making drawing 3 reference. First, as shown in drawing 3 (a), the monotonous 
borosilicate glass substrate 3 which carried out optical polish is prepared. Next, as shown 
in drawing 3 (b), the spin coat of the photoresist is carried out to the front face of the 
borosilicate glass substrate 3, and the resist thin films 13 and 13 are formed. Next as 
shown in drawing 3 (c), patterning of the resist thin film 13 is carried out with a 
photolithography technique. Next, as shown in drawing 3 (d), a substrate is dipped at the 
solution which mixed fluoric acid and ammonium fluoride, and wet etching of the 
borosilicate glass substrate 3 is carried out by using as a mask the resist thin film 1 3 
which carried out patterning, and it considers as the borosilicate glass substrate 3 which 
has a slot 14. As for a slot 14, it is desirable for the depth of flute to be 150 micrometers 
or less. Next, as shown in drawing 3 (e), the resist thin film 13 used as an etching mask 
using the plasma asher is removed. Next, as shown in drawing 3 (f), it opens a hole (2a) 
with the borosilicate glass substrate 3 which carried out recessing, the borosilicate glass 
substrate [ finishing / processing ] 2 is piled up, and it heats at a heater 1 5, and joins by 
the heat joining method. Whenever [ stoving temperature ] has desirable 500-800 degrees 
C. Next, as shown in drawing 3 (g), a connector 16 is joined with adhesives. Next, as 
shown in drawing 3 (h), the electrode 10 which consists of tubing-like platinum through a 
tube 17 was connected, and the electrophoresis component 1 was completed. 
[0041] Next, the surface treatment approach is explained. The support liquid inlet 5, the 
support liquid exhaust port 6, the sample inlet 7, and the sample exhaust port 8 of the 
electrophoresis component 1 are sealed altogether. Next, a peri star pump is connected 
to reagent inlet 9b for surface treatment, and the dichloromethane solution of 
trimethylchlorosilane is made to pour in 10% from reagent inlet 9for surface treatment a 
by suction, surface treatment was carried out by leaving it for about 10 minutes after 



impregnation — it obtainecnJassage 1 2. 

[0042] Next, the separation experiment using the electrophoresis component 1 is 
explained. First, a high voltage power supply is connected to four electrodes 10. An 
anode plate is connected to the electrode 10 of the support liquid inlet 5 and the sample 
inlet 7, and cathode is connected to the electrode 10 of the support liquid exhaust port 6 
and the sample exhaust port 8. The migration buffer is beforehand filled to the whole in 
passage 4. Next, the sample for separating into the sample inlet 7 is poured in. An 
electrical potential difference is impressed between the sample inlet 7 and the sample 
exhaust port 8, and a sample is introduced toward the sample exhaust port 8 from the 
sample inlet 7 by the electroendosmose style. Next, an electrical potential difference is 
impressed between the support liquid inlet 5 and the support liquid exhaust port 6, and 
the sample which exists in an intersection 1 1 is made to migrate toward the support 
liquid exhaust port 6 by the electroendosmose style. A migration sample migrates toward 
the support liquid exhaust port 6, dissociating through the passage which has the passage 
12 by which surface treatment was carried out on the way. 

[0043] [An operation and effectiveness] of the gestalt of the 1st operation Next, an 
operation and effectiveness of the gestalt of this 1st operation are explained. Although 
analyzed by filling an electrolytic solution as support liquid to a capillary tube in capillary 
electrophoresis, an electric double layer is formed between the electrolytic solutions 
which touch a capillary tube wall and this by this. If an electrical potential difference is 
impressed here, an electrolytic solution will move with a solvent and an 
electroendosmose style will arise. An electric style can be used as driving force to 
which the separated component ion is moved. The electroendosmose rate of flow upsilon 
is expressed with the following formula as relation of electric-field-strength E applied 
along with the dielectric constant epsilon of an electrolytic solution, coefficient of 
viscosity eta, F-potential xi, and a capillary tube. F-potential is a capillary tube wall and 
the potential difference of electrolytic solution tubing. 
[Equation 2] upsilon=-(epsilon xi/eta) E .... (1) 

[0044] F-potential xi — the electric charge condition of a capillary tube wall — setting 
— positive/negative — although any sign can be taken — usually — business — on the 
glass front face used for a capillary tube, since it becomes negative, upsilon becomes 
forward, therefore an electroendosmose style goes to cathode from an anode plate. 
[0045] The separation column section which connects the support liquid exhaust port 6 
has the front face of F-potential where a part of separation column section inside [ at 
least ] differs from the F-potential of the passage section inside for impregnation while 
crossing by the intersection 1 1 from the passage section for impregnation and the 
support liquid inlet 5 to which the electrophoresis component 1 according to the gestalt 
of this operation here connects the sample exhaust port 8 from the sample inlet 7. 
[0046] That is, the F-potential of the passage wall of the passage section for 
impregnation which connects the sample exhaust port 8, and the passage 12 which is 
committed as a separation column and by which surface treatment was carried out 
differs from the sample inlet 7 where the above-mentioned electrophoresis component 1 
serves as sample induction. The wall of the passage to which the sample exhaust port 8 
is connected from the sample inlet 7 is a borosilicate glass front face, and the sign of 
F-potential serves as negative from a surface electric charge condition. On the other 
hand, since the wall of the passage 1 2 by which surface treatment was carried out which 



works as a separation column is covered in the nonionic finishl^agent, a surface electric 
charge becomes weak, and the absolute value of F-potential becomes small compared 
with a surface non-processed passage wall. 

[0047] (1) The speed of the electroendosmose style at the time of impressing an 
electrical potential difference from a formula is so quick that the absolute value of 
F-potential is large. That is, the passage section for impregnation of a reagent will be 
quick, and the electroendosmose style of the above-mentioned electrophoresis 
component 1 will have the late separation column section. Separation efficiency is bad, 
while there will be little analysis time amount and it will end, if an electroendosmose style 
is quick. If an electroendosmose style is stopped by surface treatment, although analysis 
time amount will become long, separation efficiency improves. Therefore, since the 
passage section for impregnation has the quick electroendosmose style, before being able 
to manage reagent installation in a short time and putting the above-mentioned 
electrophoresis component 1 into a column, it prevents separation of a reagent, and it 
becomes possible [ that only the separation column section makes an electroendosmose 
style late, and gathers separation efficiency ]. That is, the electrophoresis component 1 
can offer the fluid passage for instrumental analyses in which high separation and 
efficient-izing are possible by making small the absolute value of the F-potential of only 
the separation column section. Moreover, since the electrophoresis component 1 can 
apply and create a semi-conductor process technique as indicated to the 
above-mentioned creation approach ( drawing 3 ), the fluid passage for instrumental 
analyses which can miniaturize detailed passage can be offered. In this way, if the 
configuration of the gestalt of this operation is followed, the electrophoresis component 
for instrumental analyses which can be miniaturized will be realized possible [ high 
separation and efficient-izing ]. 

[0048] [Deformation of the gestalt of the 1st operation and modification] In addition, 
naturally, various deformation and modification are possible for each configuration of the 
gestalt of this 1 st operation. 

[1-1] For example, the glass substrate of other materials and modification of silicon 
WEHAHE are possible for the borosilicate glass substrate 2 and the borosilicate glass 
substrate 3. Moreover, modification to a plastic plate is also possible. 
[1-2] The passage 4 constituted by the space surrounded by the substrate 2 and the 
substrate 3 which has a slot is possible also for changing into the configuration which has 
substrate 2 fang furrow, and can also be made the configuration in which substrates 2 
and 3 have a slot 

[0049] [1-3] If it is two or more pieces, it will not be limited to the number, but two or 
more reagent inlets for surface treatment are constituted, and two reagent inlets 9 for 
surface treatment can also carry out surface treatment partial at two or more finishing 
agents. 

[1 -4] Moreover, although the separation column section which connects the support 
liquid exhaust port 6 from the support liquid inlet 5 has the configuration where it moved 
in a zigzag direction between the intersection 1 1 and the support liquid exhaust port 6, a 
configuration is not limited but modification to a straight-line configuration etc. is 
possible for it. 

[1-5] The material of the electrode 10 which consists of platinum is not limited to 
platinum, but can be changed into other conductive matter, such as gold. Moreover, it is 



not limited to four places, ^re support liquid inlet 5 r the suppor^^uid exhaust port 6, the 
sample inlet 7, and the sample exhaust port 8, but it connects with two reagent inlets 9 
for surface treatment and the part where the electrode is connected can also carry out 
adjustable [ of the electrical-potential-difference impression point ]. 
[0050] [1-6] Moreover, it is also possible for especially the positive/negative of the 
connected electrode not to be limited but to carry out adjustable according to the 
purpose. For example, since an electroendosmose style flows to a positive electrode 
when the sign of the value of F-potential is a forward front face, the same migration of 
the positive/negative of the electrode to connect becomes possible by carrying out to 
this operation gestalt reversely. 

[1-7] The trimethylchlorosilane used for surface preparation can be changed into other 
general finishing agents. For example, it can change into other silane coupling agents. 
Moreover, it can also change into hydrophilic macromolecules, surfactants, etc., such as a 
carboxymethyl cellulose and polyacrylamide. Also in the deformation in the following 
examples, and modification, these points apply. 

[0051] [2nd configuration of the gestalt of operation] Next, the gestalt of operation of the 
2nd of the electrophoresis component of this invention is shown. This operation gestalt is 
an electrophoresis component of which the separation column section which separates a 
sample, and the passage section for preparative isolation which isolates the separated 
sample preparatively cross and consist, and the F-potential of the passage inside for 
preparative isolation will make it have the front face of F-potential where a part of 
separation column section insides [ at least ] differ. The gestalt of this operation can also 
catch the modification of the gestalt of said 1 st operation. The perspective view of the 
electrophoresis component [ in / in drawing 4 / the gestalt of this 2nd operation ] 20 and 
drawing 5 are drawings which looked at the substrate in that electrophoresis component 
20 which carried out recessing from the recessing side. 

[0052] A fundamental configuration may be the same with having illustrated with the 1st 
operation gestalt, and this electrophoresis component 20 joins the borosilicate glass 
substrate 22 which carried out recessing to the borosilicate glass substrate 21, and is 
constituted. Passage 23 is formed of the space surrounded by the substrate 21 and the 
substrate 22 which has a slot 

[0053] Passage 23 is passage which has eight branch separations, and constitutes the 
support liquid inlet 5, the support liquid exhaust port 6, the sample inlet 7, the sample 
preparative isolation opening 24 (24a, 24b) of 8 or 2 sample exhaust ports, and two 
reagent inlets 9 for surface treatment here. The connector with a tube is formed in each 
opening, and the electrode 10 which consists of tubing-like platinum is connected to the 
support liquid inlet 5, the support liquid exhaust port 6, the sample inlet 7, the sample 
exhaust port 8, and the sample preparative isolation opening 24. Moreover, the separation 
column section which connects the support liquid exhaust port 6 crosses by the 
intersection 1 1 from the passage section for impregnation which connects the sample 
exhaust port 8 from the sample inlet 7, and the support liquid inlet 5. Moreover, the 
passage section for preparative isolation which connects preparative isolation opening 
24a to preparative isolation opening 24b to the separation column section which 
connects the support liquid exhaust port 6 from the support liquid inlet 5 crosses by the 
intersection 25. Moreover, the separation column section which connects the support 
liquid exhaust port 6 from the support liquid inlet 5 has the configuration where it moved 



in a zigzag direction between the intersection 1 1 and the inter»Rion 25. Two reagent 
inlets 9 for surface treatment are constituted by the tee between an intersection 1 1 and 
an intersection 25. 

[0054] Drawing 5 is drawing which looked at the above-mentioned substrate 22 which 
carried out recessing from the recessing side, and two reagent inlets 9 for surface 
treatment of passage 23 consist of Inlets 9a and 9b. The passage between Inlets 9a~9b 
has the passage wall 1 2 in which surface treatment was carried out by 
trimethylchlorosilane. The part of ** 12 in this passage mainly works as a separation 
column. 

[0055] The production approach of this electrophoresis component 20 is the same as the 
production approach ( drawing 3 ) of the electrophoresis component 1 shown in the 1 st 
operation gestalt, and produces by designing the mask pattern used for a photograph 
RISOGURA fee for the electrophoresis components 20. 

[0056] The surface treatment approach is the same as the surface treatment approach 
of the electrophoresis component 1 shown in the 1 st operation gestalt That is f the 
support liquid inlet 5 of the electrophoresis component 20, the support liquid exhaust 
port 6, the sample inlet 7, the sample exhaust port 8, and two sample preparative 
isolation openings 24 are sealed altogether. Next, a peri star pump is connected to 
reagent inlet 9b for surface treatment, and the dichloromethane solution of 
trimethylchlorosilane is made to pour in 10% from reagent inlet 9for surface treatment a 
by suction. By leaving it for about 1 0 minutes after impregnation, the passage 1 2 by 
which surface treatment was carried out was obtained. 

[0057] Next, separation / preparative isolation experiment using this electrophoresis 
component 20 is explained. First, a high voltage power supply is connected to six 
electrodes 10. An anode plate is connected to the electrode of the support liquid inlet 5, 
the sample inlet 7, and preparative isolation opening 24a, and cathode is connected to 
the electrode of the support liquid exhaust port 6, the sample exhaust port 8, and 
preparative isolation opening 24b. The migration buffer is beforehand filled to the whole in 
passage 23. Next, the sample for separating into the sample inlet 7 is poured in. An 
electrical potential difference is impressed between the sample inlet 7 and the sample 
exhaust port 8, and a sample is introduced toward the sample exhaust port 8 from the 
sample inlet 7 by the electroendosmose style. Next, an electrical potential difference is 
impressed between the support liquid inlet 5 and the support liquid exhaust port 6, and 
the sample which exists in an intersection 1 1 is made to migrate toward the support 
liquid exhaust port 6 by the electroendosmose style. A migration sample migrates toward 
the support liquid exhaust port 6, dissociating through the passage which has the passage 
1 2 by which surface treatment was carried out on the way. 
[0058] Here, a separation condition is detected using the detection system of the 
separation matter which is not illustrated in the support liquid inlet 5 side of an 
intersection 25 or an intersection 25. In case the separation matter for the purpose of 
preparative isolation passes an intersection 25, impress an electrical potential difference 
between preparative isolation opening 24a and preparative isolation opening 24b, only this 
separation matter is made to migrate toward preparative isolation opening 24b, and it 
isolates preparatively. 

[0059] [An operation and effectiveness] of the gestalt of the 2nd operation Next, an 
operation and effectiveness of the gestalt of this 2nd operation are explained. The 



electrophoresis componenWu according to the gestalt of this^^ration has the following 
operation and effectiveness while doing so the same operation and effectiveness as the 
1st operation gestalt. 

[0060] The F-potential of a passage wall with the passage section for preparative 
isolation which connects preparative isolation opening 24a to preparative isolation 
opening 24b used for the aliquot of the separation matter to the passage 12 which the 
above-mentioned electrophoresis component 20 commits as a separation column, and by 
which surface treatment was carried out differs. The wall of the passage to which 
preparative isolation opening 24a to preparative isolation opening 24b is connected is a 
borosilicate glass front face, and the sign of F-potential serves as negative from a 
surface electric charge condition. On the other hand, since the wall of the passage 1 2 by 
which surface treatment was carried out which works as a. separation column is covered 
in the nonionic finishing agent, a surface electric charge becomes weak, and the absolute 
value of F-potential becomes small compared with a surface non-processed passage 
wall 

[0061] Here, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from (1) type given in the 1st operation gestalt is so quick 
that the absolute value of F-potential is large. That is, the passage section for 
preparative isolation will be quick, and the electroendosmose style of the 
above-mentioned electrophoresis component 20 will have the late separation column 
section. Separation efficiency is bad, while there will be little analysis time amount and it 
will end, if an electroendosmose style is quick If an electroendosmose style is stopped by 
surface treatment, although analysis time amount will become long, separation efficiency 
improves. Therefore, the above-mentioned electrophoresis component 20 becomes 
possible [ only the separation column section making an electroendosmose style late, and 
gathering separation efficiency, being able to perform an aliquot in a short time, since the 
passage section for preparative isolation has the quick electroendosmose style, and 
preventing separation of a reagent before preparative isolation ]. 
[0062] That is, the electrophoresis component 20 can offer the fluid passage for 
instrumental analyses in which high separation and efficient-izing are possible by making 
small the absolute value of the F-potential of only the separation column section. 
Moreover, since the electrophoresis component 20 can apply and create a 
semi-conductor process technique like the case of the 1st operation gestalt as indicated 
to the above-mentioned creation approach, the fluid passage for instrumental analyses 
which can miniaturize detailed passage can be offered. This invention can be carried out 
in this way, and can also be carried out 

[0063] [Deformation of the gestalt of the 2nd operation and modification] In addition, 
naturally, various deformation and modification ([deformation of the gestalt of the 1st 
operation and modification] are included) are possible also for each configuration of the 
gestalt of this 2nd operation like the 1st operation gestalt. 

[0064] [2-1] The electrophoresis component 30 which is an example of modification at 
the time of constituting four reagent inlets for surface treatment in drawing 6 especially 
is shown. This electrophoresis component 30 joins the borosilicate glass substrate 32 
which carried out recessing to the borosilicate glass substrate 31, and is constituted. The 
electrophoresis component 30 has four reagent inlets 9 (9a, 9b, 9c, 9d) for surface 
treatment. These four reagent inlets 9 for surface treatment are constituted by the tee 



between an intersection 1 Wnd an intersection 25. Drawing 7 IWrawing which looked at 
the above-mentioned substrate 32 which carried out recessing from the recessing front 
face. Passage 33 has the passage wall 34. which poured in and discharged the finishing 
agent and processed it from the reagent inlets 9a and 9b for surface treatment and the 
passage wall 35 which poured in and discharged the finishing agent and processed it from 
the reagent inlets 9c and 9d for surface treatment Thus, various surface treatment 
becomes possible by forming many reagent inlets 9 for surface treatment This invention 
may be carried out in this way, and may be carried out 

[0065] [3rd configuration of the gestalt of operation] Next, the gestalt of operation of the 
3rd of the electrophoresis component of this invention is shown. This operation gestalt is 
an electrophoresis component which has two or more passage sections for preparative 
isolation, and at least one passage section for preparative isolation is constituted by the 
location of the arbitration of the separation column section, and it will make it a part of [ 
at least ] ZE evening potentials of the separation column section inside of both ends 
have the front face of F-potential where the ZE evening potentials of this passage inside 
for preparative isolation differ bordering on this passage section for preparative isolation. 
The gestalt of this operation can also be caught with the modification of the gestalt of 
said 1 st operation, and can also be caught with the modification of the gestalt (the 
example of deformation of the gestalt of the 2nd operation and modification is included) 
of said 2nd operation. The perspective view of the electrophoresis component [ in / in 
drawing 8 / the gestalt of this 3rd operation ] 40 and drawing 9 are drawings which 
looked at the substrate in that electrophoresis component 40 which carried out recessing 
from the recessing side. 

[0066] A fundamental configuration may be the same with having illustrated with the 1st 
and 2nd operation gestalt, and this electrophoresis component 40 joins the borosilicate 
glass substrate 42 which carried out recessing to the borosilicate glass substrate 41, and 
is constituted. Passage 43 is formed of the space surrounded by the substrate 41 and 
the substrate 42 which has a slot 

[0067] Passage 43 is passage which has 12 branch separations, and constitutes one pair 
of sample preparative isolation openings 24 (24a, 24b) and 44 (44a f 44b), and four reagent 
inlets 9 for surface treatment from the support liquid inlet 5, a support liquid exhaust port 
6, a sample inlet 7, and 8 or 2 sample exhaust ports here. The connector with a tube is 
formed in each opening, and they are the support liquid inlet 5, the support liquid exhaust 
port 6, the sample inlet 7, and a sample exhaust port. The electrode 10 which consists of 
tubing-like platinum is connected to 8 and the sample preparative isolation opening 24 
****** preparative isolation opening 44. 

[0068] Moreover, sample inlet The separation column section which connects the support 
liquid exhaust port 6 crosses by the intersection 1 1 from the passage section for 
impregnation which connects the sample exhaust port 8 from 7, and the support liquid 
inlet 5. Moreover, the passage section for preparative isolation which connects 
preparative isolation opening 24a to preparative isolation opening 24b to the separation 
column section which connects the support **** outlet 6 from the support liquid inlet 5 
crosses by the intersection 25. Moreover, the passage section for preparative isolation 
which connects preparative isolation opening 44a to preparative isolation opening 44b to 
the separation column section which connects the support liquid exhaust port 6 from the 
support liquid inlet 5 crosses by the intersection 45 located in the center of the 



separation column section^breover, the separation column sWion which connects the 
support liquid exhaust port 6 from the support liquid inlet 5 has the configuration where it 
moved in a zigzag direction between an intersection 1 1 and an intersection 45 and 
between the intersection 45 and the intersection 25. Four reagent inlets 9 for surface 
treatment are constituted between [ two ] two pieces, the intersection 45, and the 
intersection 25 by the tee between an intersection 1 1 and an intersection 45. 
[0069] Drawing 9 is drawing which looked at the above-mentioned substrate 42 which 
carried out recessing from the recessing side. Four reagent inlets 9 for surface treatment 
of passage 43 consist of each Inlets [ 9a-9d ] inlet It has the passage wall 47 with which 
surface preparation of the passage between Inlets 9c-9d was carried out by 
trimethylchiorosilane in the passage wall 46 with which surface preparation of the 
passage between Inlets 9a~9b was carried out by trimethylchiorosilane. The part of ** 46 
and 47 in this passage mainly works as a separation column. 

[0070] The production approach of this electrophoresis component 40 is the same as the 
production approach ( drawing 3 ) of the electrophoresis component 1 shown in the 1 st 
operation gestalt and produces by designing the mask pattern used for a photograph 
RISOGURA fee for the electrophoresis components 40. 

[0071] The surface treatment approach is the same as the surface treatment approach 
of the electrophoresis component 1 shown in the 1st operation gestalt That is, all of the 
entrance of liquid other than reagent inlet 9a for surface treatment and 9b are sealed 
first Next, a peri star pump is connected to reagent inlet 9b for surface treatment, and 
the dichloromethane solution of trimethylchiorosilane is made to pour in 10% from reagent 
inlet 9for surface treatment a by suction. By leaving it for about 10 minutes after 
impregnation, the passage 46 by which surface treatment was carried out was obtained. 
Next, all of the entrance of liquid other than reagent inlet 9c for surface treatment and 
9d are sealed. Next, a peri star pump is connected to 9d of reagent ****** for surface 
treatment, and the dichloromethane solution of trimethylchiorosilane is made to pour in 
10% from reagent inlet 9for surface treatment c by suction. By leaving it for about 10 
minutes after impregnation, the passage 47 by which surface treatment was carried out 
was obtained. 

[0072] Next, separation / preparative isolation experiment using this electrophoresis 
component 40 is explained. First, a high voltage power supply is connected to eight 
electrodes 10. An anode plate is connected to the electrode of the support liquid inlet 5, 
the sample inlet 7, preparative isolation opening 24a, and preparative isolation opening 
44a, and cathode is connected to the electrode of the support liquid exhaust port 6, the 
sample exhaust port 8, preparative isolation opening 24b, and preparative isolation 
opening 44b. The migration buffer is beforehand filled to the whole in passage 43. 
[0073] Next, the sample for separating into the sample inlet 7 is poured in. An electrical 
potential difference is impressed between the sample inlet 7 and the sample exhaust port 
8, and a sample is introduced toward the sample exhaust port 8 from the sample inlet 7 
by the electroendosmose style. Next an electrical potential difference is impressed 
between the support liquid inlet 5 and the support liquid exhaust port 6, and the sample 
which exists in an intersection 1 1 is made to migrate toward the support liquid exhaust 
port 6 by the electroendosmose style. A migration sample migrates toward the support 
liquid exhaust port 6, dissociating through the passage which has the passage 46 by 
which surface treatment was carried out on the way. 



[0074] Here, a separation ^idition is detected using the deteWKn system of the 
separation matter which is not illustrated in the support liquid inlet 5 side of an 
intersection 45 or an intersection 45. When the target separation has arisen at this 
detecting point, in case the separation matter for the purpose of preparative isolation 
passes an intersection 45, impress an electrical potential difference between preparative 
isolation opening 44a and preparative isolation opening 44b, only this separation matter is 
made to migrate toward preparative isolation opening 24b, and it isolates preparatively. 
When the detecting point of an intersection 45 of the separation made into the purpose 
is inadequate, electrical-potential-difference impression of a between [ the support liquid 
inlet 5 and the support liquid exhaust port 6 ] is continued. A migration sample migrates 
toward the support liquid exhaust port 6, dissociating through the passage which has the 
passage 47 by which surface treatment was carried out on the way. 
[0075] Furthermore, a separation condition is detected using the detection system of the 
separation matter which is not illustrated in the support liquid inlet 5 side of an 
intersection 25 or an intersection 25. In case the separation matter for the purpose of 
preparative isolation passes an intersection 25, impress an electrical potential difference 
between preparative isolation opening 24a and preparative isolation opening 24b, only this 
separation matter is made to migrate toward preparative isolation opening 24b, and it 
isolates preparatively. 

[0076] [An operation and effectiveness] of the gestalt of the 3rd operation Next, an 
operation and effectiveness of the gestalt of this 3rd operation are explained. The 
electrophoresis component 40 according to the gestalt of this operation has the following 
operation and effectiveness while doing so the same operation and effectiveness as the 
1 st and 2nd operation gestalt 

[0077] The above-mentioned electrophoresis component 40 has two passage 46 and 47 
which is committed as a separation column and by which surface treatment was carried 
out. The passage section for preparative isolation which connects preparative isolation 
opening 44a to preparative isolation opening 44b used for the aliquot of the separation 
matter between passage 46 and 47 is constituted, and the passage section for 
preparative isolation which connects preparative isolation opening 24a to preparative 
isolation opening 24b used for the aliquot of the separation matter to the support liquid 
exhaust port 6 side which serves as a migration end of the separation matter further is 
constituted. The wall of the two passage sections for preparative isolation is a 
borosilicate glass front face, and the sign of F-potential serves as negative from a 
surface electric charge condition. Since inner ** of the passage 46 and 47 by which 
surface treatment was carried out is covered in the nonionic finishing agent, a surface 
electric charge becomes weak, and the absolute value of F-potential becomes small 
compared with non-processed surface ** in passage. Passage 46 and passage 47 are 
processed by the same finishing agent, and its F-potential of ** in passage is equal. 
[0078] Here, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from (1) type given in the 1st operation gestalt is so quick 
that the absolute value of F-potential is large. That is, the two passage sections for 
preparative isolation will be quick, and the electroendosmose style of the 
above-mentioned electrophoresis component 40 will have the two late separation column 
sections. Separation efficiency is bad, while there will be little analysis time amount and it 
will end, if an electroendosmose style is quick. If an electroendosmose style is stopped by 



surface treatment, althougPWhalysis time amount will become separation efficiency 
improves. Since the separation matter for the purpose of preparative isolation can be 
isolated preparatively in the passage section for preparative isolation which connects 
preparative isolation opening 44a to preparative isolation opening 44b at the time when 
the target separation arises in passage 46, from separation to an aliquot becomes quick. 
Moreover, when passage 46 is inadequate in separation, the separation matter for the 
purpose of preparative isolation can be isolated preparatively from the passage section 
for preparative isolation which is made to dissociate further in passage 47 and connects 
preparative isolation opening 24b from preparative isolation opening 24a in it Thus, in the 
separation process of a sample, the electrophoresis component 40 becomes possible [ 
isolating preparatively according to separation ], and can advance separation and an 
aliquot efficiently. 

[0079] That is, the electrophoresis component 40 can offer the fluid passage for 
instrumental analyses in which high separation and efficient-izing are possible by 
preparing the large passage section for preparative isolation of the absolute value of 
F-potential in the question and migration end of the two separation column sections with 
a small absolute value of F-potential. Moreover, since the electrophoresis component 40 
can apply and create a semi-conductor process technique like the case of the 1st 
operation gestalt as indicated to the above-mentioned creation approach, the fluid 
passage for instrumental analyses which can miniaturize detailed passage can be offered. 
This invention can be carried out in this way, and can also be carried out 
[0080] [Deformation of the gestalt of the 3rd operation and modification] In addition, 
naturally, various deformation and modification ([deformation of the gestalt of the 2nd 
operation and modification] are included including [deformation of the gestalt of the 1st 
operation and modification]) are possible for each configuration of the gestalt of this 3rd 
operation like the 1 st and 2nd operation gestalt 

[0081] [3-1] For example, although the passage section for preparative isolation which 
connects preparative isolation opening 44a to preparative isolation opening 44b to the 
separation column section which connects the support liquid exhaust port 6 from the 
support liquid inlet 5 crosses by the intersection 45 located in the center of the 
separation column section, the location of this intersection is not limited but can be 
constituted in the location of arbitration. 

[3-2] Moreover, the number of the passage sections for preparative isolation constituted 
from a support liquid inlet 5 by the location of the arbitration of the separation column 
section which connects the support liquid exhaust port 6 is not limited, either. 
[3-3] Moreover, it is also possible for the separation column section divided in this 
passage section for preparative isolation to perform the same surface treatment possible 
[ making surface treatment from which each differs into F-potential which gives and is 
different ]. 

[3-4] After-mentioned drawing 1 4 and deformation as shown in 15 are also still more 
possible. This invention may be carried out in this way, and may be carried out 
[0082] [4th configuration of the gestalt of operation] Next, the gestalt of operation of the 
4th of the electrophoresis component of this invention is shown, this operation gestalt 
prepares the passage section for electrical-potential-difference impression in the 
passage section side for impregnation of the separation column section inserted into two 
or more passage sections for preparative isolation, and is ****** while it has two or 



more passage sections fon^parative isolation. The gestalt ol^fs operation can also be 
caught with the modification of the gestalt of said 1 st operation, and can also be caught 
with the modification of the gestalt (the example of deformation of the gestalt of the 2nd 
operation and modification is included) of said 2nd operation, and can also be caught with 
the modification of the gestalt (the example of deformation of the gestalt of the 3rd 
operation and modification is included) of said 3rd operation. The perspective view of the 
electrophoresis component [ in / in drawing 10 / the gestalt of this 4th operation ] 50 
and drawing 1 1 are drawings which looked at the substrate in that electrophoresis 
component 50 which carried out recessing from the recessing side. 
[0083] A fundamental configuration may be the same with having illustrated with the 1st, 
2nd, and 3rd operation gestalt, and this electrophoresis component 50 joins the 
borosilicate glass substrate 52 which carried out recessing to the borosilicate glass 
substrate 51, and is constituted. Passage 53 is formed of the space surrounded by the 
substrate 51 and the substrate 52 which has a slot 

[0084] Passage 53 is passage which has 1 3 branch separations, and constitutes one pair 
of sample preparative isolation openings 24 (24a, 24b), 44 (44a, 44b) or 4 reagent inlets 9 
for surface treatment, and the passage opening 54 for electrical-potential-difference 
impression from the support liquid inlet 5, a support liquid exhaust port 6, a sample inlet 
7, and 8 or 2 sample exhaust ports here. The connector with a tube is formed in each 
opening, and the electrode 10 which consists of tubing-like platinum is connected to the 
support liquid inlet 5, the support liquid exhaust port 6, the sample inlet 7, the sample 
exhaust port 8, the sample preparative isolation opening 24, the sample preparative 
isolation opening 44, and the passage opening 54 for electrical-potential-difference 
impression. The passage opening 54 for electrical-potential-difference impression can be 
used for switching the electrical-potential-difference impression point 
[0085] Moreover, the separation column section which connects the support liquid 
exhaust port 6 crosses by the intersection 1 1 from the passage section for impregnation 
which connects the sample exhaust port 8 from the sample inlet 7, and the support liquid 
inlet 5. Moreover, the passage section for preparative isolation which connects 
preparative isolation opening 24a to preparative isolation opening 24b to the separation 
column section which connects the support liquid exhaust port 6 from the support liquid 
inlet 5 crosses by the intersection 25. Moreover, the passage section for preparative 
isolation which connects preparative isolation opening 44a to preparative isolation 
opening 44b to the separation column section which connects the support liquid exhaust 
port 6 from the support liquid inlet 5 crosses by the intersection 45 of the separation 
column section mostly located in the center. Moreover, the separation column section 
which connects the support liquid exhaust port 6 from the support liquid inlet 5 has the 
configuration where it moved in a zigzag direction between an intersection 1 1 and an 
intersection 45 and between the intersection 45 and the intersection 25. Four reagent 
inlets 9 for surface treatment are constituted between [ two ] two pieces, the 
intersection 45, and the intersection 25 by the tee between an intersection 1 1 and an 
intersection 45. 

[0086] Drawing 1 1 is drawing which looked at the above-mentioned substrate 52 which 
carried out recessing from the recessing side. Four reagent inlets 9 for surface treatment 
of passage 53 consist of each Inlets [ 9a-9d ] inlet It has the passage wall 55 with which 
surface preparation of the passage between 9c-9d was carried out by dimethyl AROBIRU 



chlorosilicane in the passa^wall 46 with which surface prepa n of the passage 
between Inlets 9a-9b was carried out by trimethylchlorosilane. The part of these passage 
walls 46 and 55 mainly works as a separation column. The passage opening 54 for 
electricahpotentiahdifference impression is constituted by the branching passage 
between an intersection 45 and the passage wall 55. 

[0087] The production approach of this electrophoresis component 50 is the same as the 
production approach ( drawing 3 ) of the electrophoresis component 1 shown in the 1st 
operation gestalt and produces by designing the mask pattern used for a photograph 
RISOGURA fee for the electrophoresis components 50. 

[0088] The surface treatment approach is the same as the surface treatment approach 
of the electrophoresis component 1 shown in the 1 st operation gestalt That is, all of the 
entrance of liquid other than reagent inlet 9a for surface treatment and 9b are sealed 
first Next, peri star BOMPU is connected to reagent inlet 9b for surface preparation, and 
the dichloromethane solution of trimethylchlorosilane is made to pour in 10% from reagent 
inlet 9for surface preparation a by suction. By leaving it for about 1 0 minutes after 
impregnation, the passage 46 by which surface treatment was carried out was obtained. 
Next, all of the entrance of liquid other than reagent inlet 9c for surface treatment and 
9d are sealed. Next, a peri star pump is connected to 9d of reagent inlets for surface 
treatment, and the dichloromethane solution of dimethyl propyl chlorosilicane is made to 
pour in 10% from reagent inlet 9for surface treatment c by suction. By leaving it for about 

10 minutes after impregnation, the passage 55 by which surface treatment was carried 
out was obtained. 

[0089] Next, separation / preparative isolation experiment using this electrophoresis 
component 50 is explained. First a high voltage power supply is connected to nine 
electrodes 1 0. An anode plate is connected to the electrode of the support liquid inlet 5, 
the sample inlet 7, preparative isolation opening 24a, and preparative isolation opening 
44a, and cathode is connected to the electrode of the support liquid exhaust port 6, the 
support liquid exhaust port 6, the sample exhaust port 8, preparative isolation opening 
24b, preparative isolation opening 44b, and the passage opening 54 for 
electricahpotentiahdifference impression. The migration buffer is beforehand filled to the 
whole in passage 53. 

[0090] Next, the sample for separating into the sample inlet 7 is poured in. An electrical 
potential difference is impressed between the sample inlet 7 and the sample exhaust port 
8, and a sample is introduced toward the sample exhaust port 8 from the sample inlet 7 
by the electroendosmose style. Next an electrical potential difference is impressed 
between the support liquid inlet 5 and the passage opening 54 for 

electricahpotentiahdifference impression, and the sample which exists in an intersection 

1 1 is made to migrate toward the passage opening 54 for electricahpotentiahdifference 
impression by the electroendosmose style. A migration sample migrates toward the 
passage opening 54 for electricahpotentiahdifference impression, dissociating through 
the passage which has the passage 46 by which surface treatment was carried out on 
the way. 

[0091] Here, a separation condition is detected using the detection system of the 
separation matter which is not illustrated in the support liquid inlet 5 side of an 
intersection 45 or an intersection 45. When the target separation has arisen at this 
detecting point, in case the separation matter for the purpose of preparative isolation 



passes an intersection 45, mpress an electrical potential diffeWfce between preparative 
isolation opening 44a and preparative isolation opening 44b f only this separation matter is 
made to migrate toward preparative isolation opening 24b, and it isolates preparatively. 
When the detecting point of an intersection 45 of the separation made into the purpose 
is inadequate, immediately after a sample passes an intersection 45, an electrical 
potential difference is impressed between preparative isolation opening 44a and the 
support liquid exhaust port 6. A migration sample migrates toward the support liquid 
exhaust port 6, dissociating through the passage which has the passage 55 by which 
surface treatment was carried out on the way, 

[0092] Furthermore, a separation condition is detected using the detection system of the 
separation matter which is not illustrated in the support liquid inlet 5 side of an 
intersection 25 or an intersection 25. In case the separation matter for the purpose of 
preparative isolation passes an intersection 25, impress an electrical potential difference 
between preparative isolation opening 24a and preparative isolation opening 24b, only this 
separation matter is made to migrate toward preparative isolation opening 24b, and it 
isolates preparatively. 

[0093] [An operation of the gestalt of the 4th operation and effectiveness] Next, an 
operation and effectiveness of the gestalt of this 4th operation are explained. The 
electrophoresis component 50 according to this operation gestalt is the 1st, The 2nd, 
While doing so the same operation and effectiveness as the 3rd operation gestalt, it has 
the following operation and effectiveness. The above-mentioned electrophoresis 
component 50 has two passage 46 and 55 which is committed as a separation column 
and by which surface treatment was carried out The passage opening 54 for 
electrical-potential-difference impression used in order to switch the passage section for 
preparative isolation which connects preparative isolation opening 44a to preparative 
isolation opening 44b used for the aliquot of the separation matter between passage 46 
and 55, and the electrical-potential-difference impression point is constituted. The 
passage section for preparative isolation which connects preparative isolation opening 
24a to preparative isolation opening 24b used for the aliquot of the separation matter to 
the support liquid exhaust port 6 side which furthermore serves as a migration end of the 
separation matter is constituted. Passage 46 and passage 55 differ in the F-potential of 
** in passage from the two passage sections for preparative isolation. The wall of the 
two passage sections for preparative isolation is a borosilicate glass front face, and the 
sign of F-potential serves as negative from a surface electric charge condition. Since the 
wall of the passage 46 and 55 by which surface treatment was carried out is covered in 
the nonionic finishing agent, a surface electric charge becomes weak, and the absolute 
value of F-potential becomes small compared with a surface non-processed passage 
wall. Moreover, since it is covered by finishing agent which is different in passage 46 and 
passage 55 The F-potential of a passage wall differs., Since passage 55 is covered by the 
hydrophobic, strong finishing agent rather than passage 46 A surface charge becomes 
weak and the absolute value of F-potential becomes still smaller compared with passage 
46., 

[0094] Here, the speed of the electroendosmose style at the time of impressing an 
electrical potential difference from (1) type given in the 1st operation gestalt is so quick 
that the absolute value of F-potential is large. That is, the electroendosmose style of the 
above-mentioned electrophoresis component 50 has the latest passage 55, and it 



becomes quick in order of Jrassage 46 and the two passage seWBns for preparative 
isolation. Separation efficiency is bad, while there will be little analysis time amount and it 
will end, if an electroendosmose style is quick If an electroendosmose style is stopped by 
surface treatment, although analysis time amount will become long, separation efficiency 
improves. Therefore, although separation efficiency is inferior compared with passage 55, 
the analysis time amount of passage 46 is short Since the separation matter for the 
purpose of preparative isolation can be isolated preparatively in the passage section for 
preparative isolation which connects preparative isolation opening 44a to preparative 
isolation opening 44b at the time when the target separation arises in passage 46, from 
separation to an aliquot becomes quick Moreover, when passage 46 is inadequate in 
separation, the separation matter for the purpose of preparative isolation can be isolated 
preparatively from the passage section for preparative isolation which is made to 
dissociate in the passage 55 where separation efficiency is still higher, and connects 
preparative isolation opening 24b from preparative isolation opening 24a in it Moreover, 
the electroendosmose style reflecting the effectiveness of surface treatment is realizable 
by switching and carrying out the electrical-potential-difference seal of approval of the 
electrical-potential-difference impression point to passage 46 and passage 55. 
[0095] That is, the electrophoresis component 50 can offer the fluid passage for 
instrumental analyses in which high separation and efficient-izing are possible, as 
explained to the above-mentioned operation and effectiveness. Moreover, since the 
electrophoresis component 50 can apply and create a semi-conductor process technique 
as indicated to the above-mentioned creation approach, the fluid passage for 
instrumental analyses which can miniaturize detailed passage can be offered. This 
invention which makes the electrophoresis component for instrumental analyses which 
can be miniaturized realize possible [ high separation and efficient-izing ] can be carried 
out in this way, and can be carried out. 

[0096] [Deformation of the gestalt of the 4th operation and modification] In addition, 
naturally, various deformation and modification ([deformation of the gestalt of the 2nd 
operation and modification] are included including [deformation of the gestalt of the 2nd 
operation and modification] including [deformation of the gestalt of the 1st operation and 
modification]) are possible for each configuration of the gestalt of this 4th operation like 
the 1st, 2nd, and 3rd operation gestalt [4-1] Deformation as followed, for example, shown 
in after-mentioned drawing 1 6 and 1 7 is also possible. This invention may be carried out 
in this way, and may be carried out. 

[0097] [5th configuration of the gestalt of operation] Next, the gestalt of operation of the 
5th of the electrophoresis component of this invention is shown. In the electrophoresis 
component which constituted two or more liquid flow channels for the plate which carried 
out recessing of this operation gestalt in piles The passage section for impregnation 
which injects into this separation component the sample separated with this 
electrophoresis component at least, It is the electrophoresis component of which the 
separation column section which separates this sample crosses and consists. It has the 
front face of F-potential where this a part of separation column section inside [ at least ] 
differs from the F-potential of the substrate passage inside which carried out recessing. 
Furthermore, the front face of different F-potential will be made to be constituted by the 
F-potential of the substrate which carried out recessing by the insulating inorganic 
material. The gestalt of this operation can also be caught with the modification of the 



gestalt of said 1st operati^Pand can also be caught with the notification of the gestalt 
(the example of deformation of the gestalt of the 2nd operation and modification is 
included) of said 2nd operation, for example. The sectional view of the electrophoresis 
component 60 where drawing 1 2 followed the gestalt of this 4th operation, and drawing 
13 are drawings which looked at the substrate in that electrophoresis component 60 
which carried out recessing from the recessing side. 

[0098] If it explains hereafter based on the illustrated example, the electrophoresis 
component 20 which this electrophoresis component 69 showed to the 2nd operation 
gestalt here, and its structure are similar, and it has the composition of not having the 
reagent inlet 9 for surface treatment in the electrophoresis component 20. Similarly, the 
electrophoresis component 60 joins the borosilicate glass substrate 62 which carried out 
recessing to the borosilicate glass substrate 61, and is constituted again. Passage 63 is 
formed of the space surrounded by the substrate 61 and the substrate 62 which has a 
slot. 

[0099] Passage 63 is passage which has six branch separations here, The support liquid 
inlet 5, the support liquid exhaust port 6, the sample inlet 7, the sample exhaust port 8, 
and two sample preparative isolation openings 24 (24a, 24b) are constituted. The 
connector with a tube is formed in each opening, and the electrode 1 0 which consists of 
tubing-like platinum is connected, moreover The separation column section which 
connects the support liquid exhaust port 6 crosses by the intersection 1 1 from the 
passage section for impregnation which connects the sample exhaust port 8 from the 
sample inlet 7, and the support liquid inlet 5. Moreover, the passage section for 
preparative isolation which connects preparative isolation opening 24a to preparative 
isolation opening 24b to the separation column section which connects the support liquid 
exhaust port 6 from the support liquid inlet 5 crosses by the intersection 25. Moreover, 
the separation column section which connects the support liquid exhaust port 6 from the 
support liquid inlet 5 has the configuration where it moved in a zigzag direction between 
the intersection 1 1 and the intersection 25. 

[0100] Drawing 13 is drawing which looked at the above-mentioned substrate 62 which 
carried out recessing from the recessing side. Passage 63 has the passage wall 64 by 
which the coat was carried out with silicon-dioxide glass. The part of this passage wall 64 
works as a separation column. 

[0101] The creation approach of the above-mentioned electrophoresis component 60 
used the general photolithography technique, the etching technique, and the membrane 
formation technique. Creation of the passage wall 64 is obtained by forming a silicon 
dioxide by sputtering after the wet etching of this drawing (d) of the production approach 
shown in drawing 3 . Moreover, the borosilicate glass substrate 61 put on the borosilicate 
glass substrate 62 which carried out recessing also forms and constitutes a silicon 
dioxide into the part which constitutes the passage wall 64 using a photolithography 
technique, an etching technique, and a membrane formation technique. 
[0102] Next, separation / preparative isolation experiment using this electrophoresis 
component 60 is explained. First, a high voltage power supply is connected to six 
electrodes 10. In the electrode of the support liquid inlet 5, the sample inlet 7, and 
preparative isolation opening 24a, they are the support liquid exhaust port 6 and the 
sample exhaust port 8 about an anode plate, Cathode is connected to the electrode of 
preparative isolation opening 24b. The migration buffer is beforehand filled to the whole in 



passage 63. 

[0103] Next, the sample for separating into the sample inlet 7 is poured in. An electrical 
potential difference is impressed between the sample inlet 7 and the sample exhaust port 
8, and a sample is introduced toward the sample exhaust port 8 from the sample inlet 7 
by the electroendosmose style. Next, an electrical potential difference is impressed 
between the support liquid inlet 5 and the support liquid exhaust port 6, and the sample 
which exists in an intersection 1 1 is made to migrate toward the support liquid exhaust 
port 6 by the electroendosmose style. A migration sample migrates toward the support 
liquid exhaust port 6, dissociating through the passage which has the passage 64 by 
which surface treatment was carried out on the way. 

[0104] Here, a separation condition is detected using the detection system of the 
separation matter which is not illustrated in the support liquid inlet 5 side of an 
intersection 25 or an intersection 25. In case the separation matter for the purpose of 
preparative isolation passes an intersection 25, impress an electrical potential difference 
to the question of preparative isolation opening 24a and preparative isolation opening 24b, 
only this separation matter is made to migrate toward preparative isolation opening 24b, 
and it isolates preparatively. 

[0105] [An operation and effectiveness] of the gestalt of the 5th operation Next, an 
operation and effectiveness of the gestalt of this 5th operation are explained. The 
F-potential of the passage wall of the passage 64 used as the passage to which the 
sample exhaust port 8 is connected, and the separation column section by which the 
surface coat was carried out differs from the sample inlet 7 where the above-mentioned 
electrophoresis component 60 serves as sample induction. Moreover, the F-potential of a 
passage wall with the passage section for preparative isolation which connects 
preparative isolation opening 24a to preparative isolation opening 24b used for the aliquot 
of the separation matter to passage 64 differs. The wall of sample induction and the 
passage section for preparative isolation is a borosilicate glass front face, and the sign of 
F-potential serves as negative from a surface electric charge condition. Although the 
sign of F-potential serves as negative from a surface electric charge condition on the 
other hand in the wall of passage 64 which works as a separation column Since it is 
covered with silicon-dioxide glass without movable ion, the absolute value of F-potential 
becomes small compared with a borosilicate glass front face., Therefore, the 
above-mentioned electrophoresis component 60 has the operation and effectiveness 
shown in the 1 st and 2nd operation gestalt 

[0106] Moreover, in addition to the operation and effectiveness shown in the 1st and 2nd 
operation gestalt, the above-mentioned electrophoresis component 60 has the following 
operation and effectiveness. Since the wall of the passage 64 by which the surface coat 
was carried out is an inorganic coat, even if its endurance is high and it performs washing 
by alkali etc., it does not deteriorate like organic coating, for this reason, endurance is 
high — it becomes an usable electrophoresis component repeatedly. 
[0107] Moreover, since the electrophoresis component 60 can apply and create a 
semi-conductor process technique as indicated to the above-mentioned creation 
approach, the fluid passage for instrumental analyses which can miniaturize ****** 
passage can be offered. In this way, if the configuration of the gestalt of this operation is 
followed, high separation and efficient-izing are possible, and it can miniaturize and the 
electrophoresis component for instrumental analyses which has a wall for surface 



qualification with high enduffnce further again will be realized. invention can be 
carried out in this way, and can also be carried out 

[0108] [Modification of the gestalt of the 5th operation and deformation] In addition, 
naturally, various deformation and modification ([modification of the gestalt of the 1st 
operation and deformation] are included) are possible for each configuration of the 
gestalt of this 5th operation. 

[5-1] Moreover, for example, if the silicon-dioxide glass which has covered the front face 
of passage 64 is an insulating inorganic material, it can be changed into other inorganic 
coat ingredients. For example, it can change into other glass ingredients, silicon nitride, 
an alumina, a diamond, tantalum pentoxide, etc. 

[5-2] Moreover, although the electrophoresis component 60 has composition without the 
reagent inlet 9 for surface treatment in the electrophoresis component 20 shown in the 
2nd operation gestalt, it can also be considered as a configuration without the 
electrophoresis components 1 and 30 shown in the 1st, 3rd, and 4th operation gestalt 40, 
and the reagent inlet 9 for surface treatment in 50. 

[0109] [5-3] For example, the perspective view of the electrophoresis component 70 
which is the example of modification of the electrophoresis component 40 of the 3rd 
operation gestalt is shown in drawing 14 . This electrophoresis component 70 has 
composition without the reagent inlet 9 for surface treatment in the electrophoresis 
component 40. Drawing 1 5 is drawing which looked at the substrate 72 in the 
above-mentioned electrophoresis component 70 which carried out recessing from the 
recessing side. Passage 73 has ** 74 and 75 in passage by which the coat was carried 
out with silicon-dioxide glass. The part of these passage walls 74 and 75 works as a 
separation column. 71 show the substrate of another side among drawing 1 4 and 15, and 
other reference marks apply to the thing of the reference mark ( drawing 1 - drawing 9 
are included) already used to explanation of this 5th operation gestalt. 
[01 10] [5-4] Moreover, the perspective view of the electrophoresis component 80 which 
is the example of modification of the electrophoresis component 50 of the 4th operation 
gestalt is shown in drawing 1 6 . This electrophoresis component 80 has composition 
without the reagent inlet 9 for surface treatment in the electrophoresis component 50. 
Drawing 1 7 is drawing which looked at the substrate 82 in the above-mentioned 
electrophoresis component 80 which carried out recessing from the recessing side. 
Passage 83 has the passage wall 85 by which the coat was carried out with the passage 
wall 84 by which the coat was carried out with silicon-dioxide glass, and silicon nitride. 
The part of these passage walls 84 and 85 works as a separation column. 81 show the 
substrate of another side among drawing 1 6 and 1 7, and other reference marks apply to 
the thing of the reference mark ( drawing 1 - drawing 1 1 are included) already used to 
explanation of this 5th operation gestalt 

[0111] The 5th operation gestalt can also be caught with the modification of the gestalt 
of said 3rd operation, and the modification of the gestalt of said 4th operation. This 
invention may be carried out in this way, and may be carried out 

[01 12] The contents indicated by the gestalt of each above operation, deformation, the 
example of modification, etc. can also be regarded as the following invention. 
[01 13] [Additional remark term 1] In the electrophoresis component which constituted 
two or more liquid flow channels for the plate which carried out recessing in piles The 
passage section for impregnation which injects into this separation component the 



sample separated with this^ectrophoresis component at leasHWie electrophoresis 
component which is an electrophoresis component of which the separation column 
section which separates this sample crosses and consists, and is characterized by this a 
part of separation column section inside [ at least ] having the front face of different 
F-potential from the F-potential of this passage section inside for impregnation (gestalt 
of the 1 st operation). 

[0114] [Additional remark term 2] In an electrophoresis component given in [the 
additional remark term 1], the value of a part of [ at least ] F-potential of this separation 
column section inside and the value of the F-potential of this passage section inside for 
impregnation are 0 or the same sign. The electrophoresis component to which the 
absolute value of a part of [ at least ] F-potential of this separation column section 
inside is characterized by being smaller than the absolute value of the F-potential of this 
passage section inside for impregnation (gestalt of the 1 st operation). 
[01 1 5] [Additional remark term 3] In an electrophoresis component given in [additional 
remark term 1]- [the additional remark term 2] It is the electrophoresis component of 
which the separation column section which separates a sample, and the passage section 
for preparative isolation which isolates this separated sample preparatively cross and 
consist with this electrophoresis component at least The electrophoresis component 
characterized by this a part of separation column section inside [ at least ] having the 
front face of different F-potential from the F-potential of this passage inside for 
preparative isolation (gestalt of the 2nd operation). 

[01 1 6] [Additional remark term 4] In an electrophoresis component given in [the 
additional remark term 3], the value of a part of [ at least ] F-potential of this separation 
column section inside and the value of the F-potential of this passage section inside for 
preparative isolation are 0 or the same sign. The electrophoresis component to which the 
absolute value of a part of [ at least ] F-potential of this separation column section 
inside is characterized by being smaller than the absolute value of the F-potential of this 
passage section inside for preparative isolation (gestalt of the 2nd operation). 
[01 1 7] [Additional remark term 5] It is the electrophoresis component which has two or 
more these passage sections for preparative isolation in an electrophoresis component 
given in [the additional remark term 3]. This at least one passage section for preparative 
isolation is constituted by the location of the arbitration of this separation column 
section. The electrophoresis component to which a part of [ at least ] F-potential of the 
separation column section inside of both ends is characterized by having the front face 
of different F-potential from the F-potential of this passage inside for preparative 
isolation bordering on this style **** for preparative isolation (gestalt of the 3rd 
operation). 

[0118] [Additional remark term 6] In an electrophoresis component given in [the 
additional remark term 3], the value of a part of [ at least ] F-potential of this separation 
column section inside and the value of the F-potential of this passage section inside for 
preparative isolation are 0 or the same sign. The electrophoresis component to which the 
absolute value of a part of [ at least ] F-potential of this separation column section 
inside is characterized by being smaller than the absolute value of the F-potential of this 
passage section inside for preparative isolation (gestalt of the 3rd operation). 
[01 1 9] [Additional remark term 7] Electrophoresis component characterized by preparing 
the passage section for electricahpotentiahdifference impression in the passage section 



side for impregnation of th^^paration column section insertel^io two or more passage 
sections for preparative isolation in [the additional remark term 5] and an electrophoresis 
component given in [the additional remark term 6] (gestalt of the 4th operation). 
[0120] [Additional remark term 8] Electrophoresis component characterized by the 
values of the F-potential of this separation column section inside differing in an 
electrophoresis component given in [the additional remark term 7] bordering on this 
passage section for preparative isolation constituted by the location of the arbitration of 
this separation column section (gestalt of the 4th operation). 

[0121] [Additional remark term 9] The value of the F-potential of a separation column 
section inside which is different bordering on this passage section for preparative 
isolation in an electrophoresis component given in [the additional remark term 8] is 0 or 
the same sign. The electrophoresis component characterized by this passage section 
side for impregnation having the absolute value of the F-potential of the separation 
column section inside located in this passage section side for impregnation larger than 
the absolute value of the F-potential of the separation column section inside located in 
the opposite side (gestalt of the 4th operation). 

[01 22] [Additional remark term 1 0] In the electrophoresis component which constituted 
two or more liquid flow channels for the plate which carried out recessing in piles The 
passage section for impregnation which injects into this separation component the 
sample separated with this electrophoresis component at least, It is the electrophoresis 
component of which the separation column section which separates this sample crosses 
and consists. It has the front face of F-potential where this a part of separation column 
section inside [ at least ] differs from the F-potential of the substrate passage inside 
which carried out recessing. The electrophoresis component to which the front face of 
different F-potential from the F-potential of the substrate which carried out recessing is 
characterized by being constituted with the insulating inorganic material (gestalt of the 
4th operation). 

[0123] [Additional remark term 11] Electrophoresis component characterized by this 
insulating inorganic material consisting of glass ingredients, such as silica glass and 
HOUKEI acid glass, or silicon nitride, tantalum pentoxide, an alumina, and a diamond in an 
electrophoresis component given in [the additional remark term 10] (gestalt of the 5th 
operation). 
[0124] 

[Effect of the Invention] According to this invention, the electrophoresis component for 
instrumental analyses which can be miniaturized is advantageously realizable possible [ 
high separation and efficient-izing ]. Moreover, the electrophoresis component for 
instrumental analyses which has a surface qualification wall with high endurance is 
advantageously realizable. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the electrophoresis component concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] It is drawing which looked at the substrate in the electrophoresis component 
in the gestalt of this operation which carried out recessing from the recessing side. 
[Drawing 31 It is drawing with which explanation of an example of the production 
approach of the electrophoresis component in the gestalt of this operation is presented. 
[Drawing 4] It is the perspective view of the electrophoresis component concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 51 It is drawing which looked at the substrate in the electrophoresis component 
in the gestalt of this operation which carried out recessing from the recessing side. 
[Drawing 61 It is drawing showing the electrophoresis component concerning the example 
of modification in this example. 

[Drawing 71 It is drawing which looked at the substrate in the electrophoresis component 
in this example of modification which carried out recessing from the recessing side. 
[Drawing 8] It is the perspective view of the electrophoresis component concerning the 
gestalt of operation of the 3rd of this invention. 

[Drawing 91 It is drawing which looked at the substrate in the electrophoresis component 
in the gestalt of this operation which carried out recessing from the recessing side. 
[Drawing 10] It is the perspective view of the electrophoresis component concerning the 
gestalt of operation of the 4th of this invention. 

[Drawing 1 11 It is drawing which looked at the substrate in the electrophoresis 
component in the gestalt of this operation which carried out recessing from the recessing 
side. 

[Drawing 121 It is the sectional view of the electrophoresis component concerning the 
gestalt of operation of the 5th of this invention. 

[Drawing 13] It is drawing which looked at the substrate in the electrophoresis 
component in the gestalt of this operation which carried out recessing from the recessing 
side. 

[Drawing 141 It is the perspective view of the electrophoresis component by the example 
of modification of the electrophoresis component concerning the gestalt of operation of 
the 3rd of this invention. 

[Drawing 1 51 Similarly, it is drawing which looked at the substrate in the electrophoresis 



component in this exampl^W modification which carried out rJBssing from the recessing 
side. 

[Drawing 161 It is the perspective view of the electrophoresis component by the example 
of modification of the electrophoresis component concerning the gestalt of operation of 
the 4th of this invention. 

[Drawing 1 71 Similarly, it is drawing which looked at the substrate in the electrophoresis 
component in this example of modification which carried out recessing from the recessing 
side. 

[Drawing 18] It is the schematic diagram of the electrophoresis apparatus with which 
explanation of the advanced technology is presented. 
[Description of Notations] 

1 Electrophoresis Component 

2 Borosilicate Glass Substrate 

3 Borosilicate Glass Substrate 

4 Passage 

5 Support Liquid Inlet 

6 Support Liquid Exhaust Port 

7 Sample Inlet 

8 Sample Exhaust Port 

9, 9a, 9b, 9c, 9d Reagent inlet for surface treatment 

10 Electrode 

11 Intersection 

1 2 Passage (Passage Wall) 

1 3 Resist Thin Film 

14 Slot 

15 Heater 

16 Connector 

17 Tube 

20 Electrophoresis Component 

21 Borosilicate Glass Substrate 

22 Borosilicate Glass Substrate 

23 Passage 

24, 24a, 24b Sample preparative isolation opening 
25 Intersection 

30 Electrophoresis Component 

31 Borosilicate Glass Substrate 

32 Borosilicate Glass Substrate 

33 Passage 

34 Passage (Passage Wall) 

35 Passage (Passage Wall) 

40 Electrophoresis Component 

41 Borosilicate Glass Substrate 

42 Borosilicate Glass Substrate 

43 Passage 

44, 44a, 44b Sample preparative isolation opening 
45 Intersection 



46 Passage (Passage Wall)^^ 

47 Passage (Passage Wall) 

50 Electrophoresis Component 

51 Borosilicate Glass Substrate 

52 Borosilicate Glass Substrate 

53 Passage 

54 Passage Opening for ElectricahPotentiahDifference Impression 

55 Passage (Passage Wall) 

60 Electrophoresis Component 

61 Borosilicate Glass Substrate 

62 Borosilicate Glass Substrate 

63 Passage 

64 Passage (Passage Wall) 

70 Electrophoresis Component 

71 Borosilicate Glass Substrate 

72 Borosilicate Glass Substrate 

73 Passage 

74 Passage (Passage Wall) 

75 Passage (Passage Wall) 

80 Electrophoresis Component 

81 Borosilicate Glass Substrate 

82 Borosilicate Glass Substrate 

83 Passage 

84 Passage (Passage Wall) 

85 Passage (Passage Wall) 
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■fe'-$m{i©ffligE^mfflSSSggPF*3ffi©-fe'-fm(4©ffi 50 
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£#0£fcB|SI-ft-src*£>f). te#Bf*79Ag|5j*3ffi©4> 
tt<£fc-B»©«-*Bffi©»*HB*i. »#Bffl«8& 
aWffi©«-*att©|fi*fttJ:0fe/h3t>«J:5«:-rs« 
fiEiur. ffjSfcfatr* (f2»M) . B&tci, 
T. JJgB^2(cj:SJte£B&©raB£ft&&&&C 

c©ifi^ccte^r. r55-g§*7Ag|5rtffi© 

4>ft < i *>-8P^©^-i?a&©lij £B. ffT2©Jlffli 

ftfcBBrtB©tf-*Bfi&©tt#tta-r*. raws* 

88Brtffi©-e-**fii©ffij £B. B 2 ©£»©*»? 

b* * -f 7 ^as©-fe'- * s<a©fi*i|g^T s . 
[o 02 i ] *fc. n#S2!Btt©BB2*tt£?K:iii> 
-c. BjHtuBB8^£BB*r&B»2ttfc£?-?*o 

©ffit©{iB«:fiiJjS3ft. ttaBBBB&£BceflW© 
#8S#7AgBF*3ffl©4>ft< £4>-g&#©Hz-2m<i#. 

K»wffl»BrtB©*- > B<a £ Buft z> v-5n&<D 

BB**l/Tl»*Ci«Wk&«««iMWIKW. * 
#£BJ«:j:9ii«3fi* (M*B3) . 
[0 02 2] CCK. IMS!3*© r^l«^7Ag|5©ffi 

l©tiIiciiSJhW< i^©»«ii«WJ 

<t b . tmom 3 ©ms©^® ( m 3 ©mtk©^tt©se 
». saiwtdtf) t-b. »f5t*7Agq©4i**^-r 

5»Kffl«KSB*iKS-r2.*s, 3fcil"*-*fiBB»IB*5 
A«J©ffiBBWeS tt-fflEfi©{4S&C$t£T 2. C £*ir 
*fc. »B*9A»©ttB«)tlB«:B«S*ift:» 
B!lffliiE8§g|3©^fel®S$nftc>. il*«3*© T^Kffl 
SSSl*iffi©^-fBtlJ B. C©^3©Jgfe©JBSST 
B. *-fB//9 XBffl©-B-*«ffi*J«a-J- 

5. H#JS3«© r^»fflBBrtii©-tf- >BffliBB 
ft5-K-*B(4©^fflJ B. C©Sr3©HJfi©J&«? 
B. WitBH;j»^A^nni/7>K:J:-3rBffl*Hi3 

B«©»B*5AB*h-etuwitt**aB«Hi*iio* 

[0023] it mm 3 ©*#£. ^mmmwm^T 
b. M«3i i , mmmztm^imMmj-Mm • n 

BT-B. »«*7A»©+*4XH-r*^l©^Kffl« 
PS»%«iC, »«*7A£b-Ctt<*ffi«ia3tlfc»l 
©liSS&£S&2©ii!E88£WU 3 6 (C^mkK©tMHl^B 
ittSS»iK»aPffl!Uc»B»B©»BHCfflt»5*2© 
»Bffl«B8P*s«SE 3 IVC 2 oo^ffiflBBBSB© 

rtSB^^er-fK^^x^ffi-c*?). v-ztmnvm 

BBffi©««ttB*»e>fi£ft4. ^ffiMS3n/c2o© 
*B©l*iBt**^ * >tt©BB*6B»i«:-cBton-Cl,>ft 
fcJ&^ffi©?S«Bii < ft 0 . -fe'- f Bffi©iffi*tffiBSffi 
jlcftHiOBBrtaKtt'whS < ft 5. affi*3ffi3 nfc 2 
■OOBBB. H-©Bffi«a»WKJ:ot:Ba3*ir*j 
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0. jfcSSrtll©-te*-*g{iB^tA>. 
[0024] CCf, MIB ( 1 ) ^EEfcElttDL 

^RKDvsusaeioastt. €-*m{i©ffi*Mi#A-ft 

t>tii'i$l>. o$»K $&W©S£tffctt^©S»&2i 
SUB 2 -3©#HWHasf8SI5#i§ < 2 oO^BI* 9 AgprtJjl 

flftrSH. «IH«H«: J: 

fcTB«©a*#£i;fctiaB. *©bs&-c* l ©#K io 

(K*>6#flK£T#fiI<&S. *fc. fi-APfflKffirr* 

k* 2 (DdSSStc r 9te 3 2 ©^KfflaEBSU* 1 
iW©#Bt!B« : &#ttrftS. coi^cc. 

aSdWR^ (3*»t©»IIHISK*»l»r. #ttfcj£0?a 

c i #-cft 5. i? . ^wRommmm* b«- * 

*ffi©*»IB©/h3 l» 2o©#Bt#7 Agp©Ki*«i* 

*c j: ot, wast • mmtmmtwt^mm 

%SSK©/jNS!{b*ipIte%glg»*ffflS6f«i£!f§*ffi«^ 4 
Ci#Tft*. 

[0025] **»JB*fc. W*^3IBl8©mm^It)^ 

ia#8i#7A^B©^ft< ifc-Sfcfr© 
■fer- *^©ffi4&#Kffl«E&8Brtffi©-fef- * *tt©fl 

i # o * itism-®wch o , ®9m*> 9 Agprtffi©^ 
a< it-ai»©-tf-i'«tt©ift*W3ft«. &9mffitm 30 

Si5f«Jffi©^-f mfit©«*ffl«fc 0 fc^3C>«t z>® 
4#r**. c©»^{c*5C>r > r#«#7A8l5i*gffi© 

iOJCc < i t> — SP^©-^- *«ffiC0fl J 4B, Sg3©§yfc 
©JMTCB h <) * *>\> 9 n v %/ 9 >cc «fc -9 -ci?B$&a 3 
ttfc$mrtig©tf-*m{i©ffi#f£!iT*. r^KffiiiS 

ggssrtB©Hf-f^fi©«ij 4 at. *3©jot©««'e 

B* f> T A W19 X Sffi© * ^<4©ffi#SSf * . 
[ 0 0 2 6 ] *fc. If #13 (SfcB»3^W) IBCt 40 
©«flBMMt?K*l>T. tl&©#KA^BflKc*Sft 
fc#8t# 5 A8|5©aAffl^88SI5ffliJKSEEnttffliJSKg|5*5 

[ o o 2 7 ] c c«c> n$«4 1>© ra»©^mffl«K 

SB J 4B. ffi&©*4©Jttl©J&tt (*4©Xit©$S 
©S»5. ZtmZSts) rtt. ^!»*7A8iJ©Btf**?Sr 
££-*-S*l©a8yB*HW4. ^St^S©^«I*«4 
ft S$J#*SHBPfllK:«Wt 3 ttfclfl 2 ©#{Rffls£S8SI5© 
2-3*5^^*4. 8*14$© rtffls©^KfflfiSKSBK: 50 
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&$tifcfl##"7A8Bj 4B. C©^4©H*fi©^r 
tt. SB 1 ©^IRfflifcS&SISifff 2 ©#8JB»»S!4©ISI«: 

tM*s*2©^*9A»#ttJ!iTs. fft#Ji4*© 

rmjEEH»nfflS£SSSPj 4B. C©*4©£lt©£ttC 

b. miofmmx»tnt2<Dfmij9A»t<m(c 

Oft 3 nfc«EEW»fflaB8P^©»«aB83&»«ar s . 

[0028] n$g4©JMg. ^mommmmj- 
b. »Si*7AiLriii<*ffi®asnfc»i©iJiE3S4 

SI2©«K*Wl/. 2 o©ffl»©MK4HiMl©#atc 
ffl^SSf 1 ©#WSfflB»4*EEEflftI#<f > 

»KKfla»,»4»2©#»fflie»»*««iaE3tir«,>4. n 

l©i£3§. Sfr2©«S8Rtf2o©#KflJffi8&8BK. SSS 
rtS©-tf- f ««UtHft «. 2 o©#55ySi£Sga5©|*l!t 
B*f*-fB^9X«ffir*»). ^-5»«fill©RF#B* 

B©«f«tt«*>i5ft4as. Sffiffiasnfc^i©«gs 
4^2©«sK©rtSB#-f t^<ommvmwx.xm> 
tixmtc&mwoffimtm < a k> > * m{4©^*t 
ttBSffijt^o^^ttisawttKjt^/hs < ft*. 

*ffl«B13*ifcllll©itB4*2©aU84BJIft 

ffl*»*ft*. W 2 ©«EKB» 1 ©OTi 0 *>»7Ktt©?i 
t>a©fiffl»rBfotiTt»Sfc«>. ^M©«SfBSI<ft 
•tf-j««ffl©l6*HlB»l©atRK:lk'><S6^S 

<ft5. 

[ 0 0 2 9 ] c c-c. S5ia ( 1 ) sc*6. mn^EPttit 

/cl^©mM?§2ffi© ii 3 B . -tf- *«ffi©|6«ii*J^ * 

«<>B4*ac>. os (3, *^©^«j*«j^©mMas 

8feB^ffi«iffl3tifc»2©SBIB***t>iI< . ^ffiMS3 

Mem loms, 2o©^mfflssga5©ni-cii< ft*. 

^*TB$ra*5^<ft*fc©©^§f5S!l$* 5 fSj±-r*. fifo 

•C. SBMS3 titcm 1 ©«a»B*2 ©»BHCtt-«»|* 

©SEHSKTBWO^iSI^Ofcti^B. *©«^-C»l 
©»Wffl»B»K:r»wiw©»lWl«ft»arr « 

^lt*»6»R*r*a<ft*. Sfti. ^BMS3n 
/c^ 1 ©ifi&S-C B^SB^+^/c -o fclg£B , 3 6 tc^-SI 
5»*©iS^«B®a 3 n/c^ 2 ©iigSS(cr^lB3 tiS 2 
©*Wffl»«MIS*>6»JRai»©»IWWlt»K'C ft s. 

Efttn#-f>h*«j»)lft*r«Eeirei"rsc4«:«k»). * 

ft*. o^O. ^WliOMttMM^B. ±IBtc|ftHjL, 
fcJ: 5K. • iS38!l${b65BJtBfttSS«-*TfflaE«E« 

!S^ti«-r*ci*ST?ft*. *fc. *»w©«»i*«ijR 
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W*»C»T. K^#7A^ffig©<^fcfl$J&3ftfc 
«»Wffli!tB»**«:. &#f$#7Agprtffi©-fe?-*l| 

spj £b, %4<Dmt&<D]imv\zftMt}7&$mte&tp 

B#»# 5 A8U©fiiHBIR5E;* ft"** ffifcOffiilfclf J&? 
fflj £B. m4<mifc<l>&18rC\*hV JftoZWi'? 

^fiOffi^S^-rS. 36tcB*fc. ±tB(SB4-l£ 

7 Agqrt M©-te*- £ «{4©iffi*f ffitf&ffiAfflSEBSMJ £ 

54KJ:S»^4BI*Offffl«*4#SCi36i-C*4. 

^Agpj £B. 3!4©^te©0<irB h >)ji?)l>i>azi 

fflaSSgP«i«S>Ftf!iJ{C{ig-<rS^l8*7Ag|5j £B. 30 
314 ©HJSO^J8-C«y> ?;U7"a bT;t<i> n n >K 

[0 03 1 ] *fc. *»9i{cJ:Si. jiJmiL/c^ffi* 

mt warn 0 a a»*«uR^-c *->t, 
5AgR*jffi©4>&< <tt>-ai»*j, «jraib/ca«aEsg 
rtHo-e- BAtt -5 -fe*- *m{i©itffi£W u r 

osci^itftti-rsaa^wft*^ n&sn* (is 

#15) . 

[0 03 2] CCK, 11*385*© rttlLfcWj 
B. 5 ©*»©»» (S^OIHIWMBJBM* 

SEEW*£tO tb. WW'J^-fSi^^^lg 
ffi©jR|5t©^x»«^5/';3>'t;x 

rsMiiiofc¥«j 4*ws-j-4»b. c©JB5©»i&© 
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tit. mbommoitmvffiwmz. mitt 

/c. »5©IUfi^S8-C«. -#©8&©<&{C??f£t8J?XL 

faT***fiS*4C£«>liIil&r*S. jft©£<*SfcB|g 
t*«E*EII)»OfclB«c«Slifai!lE#»S-f 4«B. flf* 
KKCB1 5 0MmKtT-C*5£:i*sS*Lt»„ fS3£"S5 
*© r»|iTSKf**tt»IWS^«:igEA-r4ffiAffliBK 
gpj B, |50$tlOfSlT«K^AD!!i>6mtil 

f.2>#8i*7 5Ag|5j B. »5©l?i6©^SS-C«S^«a 

*© mmjLWcmffim?m<DV~*tm®.\ b. c© 

Sf$5©^J&©0SrCB. fJjtBtf^-fKtf^xSSil 

mtni b, c©£5©jete©^arcB. rfwtw^jR 

t*S„ WAB. ft©*/?*****. ^^>'J3>. 7JU 

*s-c^s. -&{tm>£#5*©3-h 

[0033] f»#JI5 ©«^(C*oTB. *«WtCfi£5 

*ffiAffl«B»i»K*5 Ai L/Til6<^S3- h Sti 
/cffiK t ©iftSSrtH© -b*- $m(4*5M^c S . SAIBziSS 
g|5©rtllB*^^^K^X^®r$.»3. -fe*-^^[4© 
^B^ffi©^fmttSg^e.Si^*o ^iK^^A 
i 0Tffl<Sl3- h Sttfc8ia$©rt!t«-MfbWC>JR 
^7X{crab4art,i €-f*a©«S>Pf«i«* 

[0 03 4] iC^-C. «TE(1)S*>6. mE^Wtt 
0fcBS©S£l»£Sfe©j*3B. €-*aa©l6*tfii^A 

aaBK«oaAffl86Htaw«a < 5 Agp^ac > c 

SH. ^«»*ftWi>. *ffl«ai«:J:»)«fi«aaE*«jqi 

^„ stot, *»w©as«wtti«^B > aAfflffissasB 

«S«a»j^l>fc»Sai*A*iSDeiBir»*E-3* ^ 
AKAft£#iKi^©#i$£IW3\ ^S5t^^Agp©*m 

*^©mm^ia^B»i8i*5ASp©* 

©■tf-**tt©«»«!*AhS<-r*ci«:j:->'C. 
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< . T)liJ ';&£KJ:4ft»*tfoTfc*««ll©J:9 
^«^W^7-P -feX^i^Ioffl OTfBsWS C itf^fiS 
[0035] H$q(5eitO«fil^nX 

[0 03 6] 

K:g-3tt&i8-f S. 01~03tt. #&W©«£tiWS)JR 

w>m i ©njfi«w$»47jvr . hi«. com©** 
©»»K*j»s«aat«BR^©*Haia. 02«. nan 

Xffi2»6H.fc0. 03tt. [3181 1 JU6J&aS©*3tjto!&5R 

[003 7] C*l ©HSS©Jf5!i©«fiS] 0*. 1 «« 
ai*»S-7-4^L/. C©S3tjMbJR-7-l«. Wttf. * 

«3 4*s^orit)iSsn-ci>s. Sffi2<t?i(03 

#HWJW14) £*tf.&a«3£(cJ:oTH3:ftfc 

AP5. X»«»IUP6. WSaAP7, KmtBD 
8 . SO' 2 <i©^fflMa^l^^AP 9 £flt$-r 4 . 
[0 03 8] &PCC«^a-7'£©:3*^£- (03* 

(g) . (h) #n) ^tswenrtef). ccr», % 
mw&xus, ?mmmns. w^aAP7, rot* 
fsHftiup 8 o4flmcttffKa>a^ft>6a&tni 1 o » 

SSKShrt»S. *fc. KH&AP7*»6Kf«HHP8 
*Hi.&£A/BifcSSSI5 i 3S#«aAP 5 * 6£!$R$HiP 

gft^AttK. ScMSPl 1 £^J#?^fffiP6©ra-Ctetf 
LfcflM*****. 2<i©*ffifflaffli*«»AP9« t 

g&flsi i i^a#«»aP6©m<o»*aw«:aiissnr 
[ o o 3 9 ] h 2 «. mrnxbtciMmfc 3 mmxm 

*>6SfcHt?*»). SfeK4©2ffl©^ffl*aafflKI|j»A 
P9tt. #I^9a, 9 b4ttLfc3>AP*>6fiBS. 
agAP9 a~9 b©Ba©jffiS8«> h U jt?)\,9avis5 
'sK,&r>x:tmim$ti1tffi&i 2£=frf£. c©^K 
1 2©8B##£K#tt*5A£t,Tflfr<. 
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[ 0 0 4 0 ] C Cfc. mm^lft^T- 1 ©fHK#ffi*H 3 

■fc^KotttffcSMws. *-r. 03 (a) tcs^-j: 

3l^»Lfc¥S©*$*^ll#9;i»R3*fli 
KK. 03 (b) KnrTJ:5Cc. **}*4Wi 

uyxh«mi3. i3ftfiaw*. 03 (c) 

xmil3*A>-i>m. Wc. 03 (d) CC 
10 fSKSSfcitflL. /<*-i>yOfcU^ hfflll 3 

Z. JS14W. it©*3#l 5 0tfmttTC*$C£# 
SMEU». <Wt. 03 (e) K*rf<fc5(C. 7*7X77 

» j/ +• - ^fflc^rx y^^i'i L/tfijffl i/fc 

Xhill 3*B**-rS. 3ctc. 03 (f) K>srJ:5 
K. iHftlILfc*^*^M//5^»E3£-?t (2 a) £ 

20 0 0~8 0 0"C#g$U>. 03 (g) (C^-Tcfc 

3 (h) tc^-fJ^K:. 7£/i-L-cft£©fi 
^^fiSSWSl 0£8t£U fli^iSUR-?- 1 1/ 

[0041] 'Xit, mmjmfi&ic'o^xmi-rz. * 
m^sba^ 1 ©3m«aAP 5 , ap 6 . em 
sap 7. acw««wiP8*'r^r«B , r*. ^c. 

b. ®3ltc«£or|iffiBJ®fflSUH*AP9 a*^6 1 0% 
30 h';y?Jixi'ao->7>©y^Da^$>?gfS?:aAS 
#5. ttA««io»niiskatrsc£Kj:»). ^bsms 

SnfcSSSSl 2fffc. 

[0042] ^tc. iiiii^ 1 zm^tctmrnmic 
■o^xwmrz. t-r. 4<@©m@i 0K.ms.nmzm 
mth. %&m$xn 5 1 ap 7 ©me 1 0 k » 
e§ffi*. 3a*»aitap6 4ijWH»tap8©««io«:tt 
»s*s^-r s. isss 4 Ktt*a>*flt{cac«r^ » 7 r - 

*)$/<: Lt: to <„ ^(c. WHttAP 7 K^H-r *«:«>© 
m&ZAtZ,. K«aAP7. RO'i5»4gfHiP8©M 
40 «:mE«:Enttt/. **U»W*KJ:oTIW&AP7*>6 
W4»WP8«:iaj*»->-rKtt**A"r*. 

aAPSi^Jt^ftBpeciatcmE^EnttL/. 3^sp 
l i(c#4r*W*««iij^»cJ:->-r3m«»fflP 

SfWP6(c[fij*>o-c^c«i-rs. 

[004 3] (JK 1 ©H«©»fl©fPffl • «K. 

c©^ 1 ©wi©ji5»©fffflRc«tt**iiiwrs. * + 

b7 'J-lSiWcfcl,>TWtt7 t 
50 Tm<K»?§jS i &«) f cL/'r»#f^f^*s, C©C£fC<fci? 
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iw«iR«©«fiii© c <t -c * s . 

[&2] u=- (e€/u) E ••••(!) 10 

[ o o 4 4 ] b* +• -rta©iSfStt 

^fcl»TiEJIl»rft©flW**i0 5a**. ji^ffl* 

[ o o 4 5 ] c ccc. xmrnommicmmmmm* 

IB. K»ttAn7*6Kfi»lBP8*IS*ffiAffl*K 
SBi £?3®£AP 5 #> 6£f$$gf fflP 6 £££#flt* 5 
AgRB £gSPl l(crSEHL"Cl>S4 4*)K:. #8f# 

[0046] -Tfcto*>. iBBSttMWHF- 1 B. 8*43* 

ASPi a ztm&xn i & zmmtun 8 *ts*ttA« 

4©ffl»l*!S©-tf-*WtfoWlitt*. I*W&AP7J!pe> 

jsCftSEHjp 8 £&&ttK©rt£»* I'rjmxvzmw 

-C$,0. tf-**tt©^tt*H©?SW«B*>&llt& 

2 ©rtSB# * >tt©affi^asij{cr sfcti-r i > s fc 

©&iE©ff«*H<&0. tf- * «tt<Dtfi*HB»$n* 30 

[0047] ( i ) aE%awraL/fcBR©«aa 

r$tf&< &st>©©#fBa»#inj±-r£. sto-r. ±ie 
wmmm+x b. aAfflssKSPBsmasstossa^fc 

1 B#$#?A$©#©t:-*S{4©*g#fii£/h<* 

*fffl«»i«B*a«f *Ci#i"r»*. *fc. ±Ef¥BR 
55St (H3) ccia#bfcJ:5«:. ttfttftttX? 1 1*** 

^a«EK©/J^b3&JnjfiB&aS^fflSfef*«E!S4 
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[0048] ClfS 1 ©jUt©#a©S3& SEE) fcfc. 

[1-nmB. *?*-YK#7*»«2 -l 1 
^^©^JgrtJpJftg-C**. ^X?^^ 

©gs&isjtt-c&s. 

CI - 2 3 «R2iSI*Wr**«3t«:j:-,-CH*ti 
fcaiBKJ:-9rllteSStite«B4B. «R2*J»*WT 

[0049] CI - 3 ] 2<i©«EMSffl5?^«AP9 

b. 2ffl«±r*h«*©»K:iR5£3*vr. miomm 
ci-4j s&. 33#»aAa5*»&$j#iraHUP6* 

C 1 - 5 ] 1 0 ©JR*tBe#tCffi5tS 

wmmne, im&xm. &OTsw«ffflP8©4fl 
w <zm%. s n-r . 2 uo&wemffi&mtn 9 tc«*fc 

[0050] C 1 - 6 ) tft. tifc«B©iEftB 
Miltf, -y-f«tt©ffi©W^iE©^ffi©»^ 

b. «ei»a»«iEstcaMisfc». ssair*affi©E 

C l -7 J ^ffi*5ffiicfflt,^c h g^WDo^5> 
B. ^©HWWfflWSWKKJI-rsciW-C**. « 
AB, f6©'>5>*^ •?Vl/>mu3LWtrZ><Lt1fiX'% 

T 5 Fft £©iMctt»»^>»ilfiHt«»«:3air * c 
cti6©&«. «T©W«:*jtf«St». ^ 

g©»^(cfc!i-r€.. 

[005 1 ] C^2 ©HSfi©^ffi©«fiS] >ACC. *HW 

©ssu*«iiR^©^2©ji»©^si*^-r. *mmm 

SSSSF»9ffi©-b'- *m<4£ »A«t« -fe'- * HiiO^ffi^W 
-rSJ^&CL^it^k©-^^ *^ii©^B. 

iriem l ©JHt©»»©fOi5ffl4 b&z-z c t 

5. S4 b. c<Dm2<mn®j&micisttzm£iMbfiL 

*2 oomm. 05 b. *<Dn,mm%*2 o 
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[0052] smumutm 1 fmBmvm^itt® 

iia«T*otJ:< < C©^U*1»J^2 OB, 

2 2 i^^L-C^fiSSn-r^So »S2 i tmzfit 
£2S#?2 2 iCCtoTS^nfc^C.fcor. ?£S&2 3 

[0 05 3 ]*H2 3B. CCrB. 8<I©ttSiJtl£W 
■TS?Sg-C*o-C > S^iiAP5. £#$8EttiP6. 
I84&AP7. f*ft9ffflP8. 211©is«4^KP2 4 

(24a. 24b). Ri^ 2 (i©^M^affl^«AP 

enrfco. £#$t&AP5. £8«8EfflP6. t#f4& 
ap 7 . ii»4gf nip 8 ikvm*5tmn 2 4 (c at <*© e 

P7 ^6i*i«fffiP8 zm&&.xmmat%ttW:£x 

l l cerebri**. *tc £8«&AP5rf»f>£8 

?KgffflP6?rig^l!l*7AS|J<!;^P2 4 a*>6^K 
P2 4 b ^IS^^KfflffiKgPtt. £MSB2 5 «CC££L 

i ££M?H52 5©rai©^a5{c^fiS§n-c^ 

[ 0 0 5 4 ] 0 5 B. SSflniOfcilBStg 2 2 £«tflni 
ffi* 1 emfcST* n . i£8S 2 3 © 2 <I©^ffi&SfflfSSi 
SAP9B. IAP9a, 9b#>6)&a„ &AP9a~ 
9 b ©FBl©i£S&B h ■J^^Ji/i'nai/^XcJror^M 

s ixfc^mm. 1 2 * #r * . c ©ifissrts 1 2 © 
5 a 4 ureai < . 

[0 05 5] C©*Stti*JR* 2 OOfHWrffiB. IS 1 
IS^!!SK^Lfc*mMlJfrF-l©fHK2rft (03) 4 

[0056] affi^a^rSB. * i njt^astc^ofca 
£BMHt?2 o ©sit &&ap 5 . 3m$gftoP 6 . k 

S&AP 7 . mSPttP 8 . Rtf 2 MOUM^WiD 2 4 
*^AP9 a^6 1 0%h V^^^i'OO^^^©^^ 

scitcio. ^sffiasn/csssssi 2*»fc. 

[005 7] fcfc, C©*£tiMHR?-2 0 *flH»fc$Hi 

mE.mmzmm?z. 3c8$&ap5. t*i4&AP7. 

affiP2 4a©*®CBHffi*. 33#i£gfaiP6. KM 
SftHP8. #3tP2 4 b©S»CBIS&£rffi*&-rS. i£ 
S82 3 KBi^s!>:£ft&C)*M|;-5 ? 7 y Ltfc < . 
KI«3EAP7«:^lir4fca>Ottt4 i &ffiArs. 
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U84&AP7. &CWfiSffflP8©IBHc«E*Elttni/. 

m«SM«cc «t rKflftAP 7 a> 6 5»4Sf fflP 8 (eft 
^or^^jfA-rs. £8«aAP5 4$J#« 

8**»«S86K: J: -a r3d*«Sf WP 6 K(Sl*>o-Cj*«| 

3-&So »iM*ftB. m^Kmrnsmstatmai 2* 
*rrssBS*aT««iytt#^^iiB»iHP6Kisi*o 
riww*. 

[0 05 8] CC-C. £g»2 5*fcB£IS»2 5©3: 
io 8*aAP5tlK:T. H^Oftt»*Hi#«©tJMH«*ffl 

5*ajM"SIB. #B*P2 4a4#IRP2 4b©P a ')K:fI 

E^ensn o , Kfl«sm©#*aKP 2 4b tcfl* r 

[0 05 9] (J&2©fat©#l*DfBf -»*3 JKfc, 
C©»2<^»©»»©fffflRO%»*tt9i-rS. $SE 

ttoftffi 4 ctudra^T. TffifP 

20 [0060] ±E«a*«*f-20B. »»*7AiL 

T«Kaffl*Bi3tifc«fl» 124. #sttift©#JR(cffl 

t>£#BXP2 4 a*>6#M]2 4 b gftfedflUBftRSIS 
4©H»rtSO-tf-*«&3&«tt5. #BXP2 4a*>6 

#$P2 Ah*i&&WLm<Dnmx*^*4W.i3 : 7zm& 

s. »si*^A4Lri!i<«ffi^a§nfczj£iai 
2 ©rta«# -f * >tt©asi«ia«K: r st>nr i, > a fc 

ft«i!©«f«Bil < 0 . if- f *tt©»«fflB*BB* 

30 [006 i] cc-c. mimmBimffioy (n a> 
&©ifijt«i*i*ifi,>s4*at,>. ±iBm^?«b^ 

^ 2 0 ©*St»«SSEB^BtfflSfEKSI»i2 < ^@t* 7 Agp 

m&*fflihto&t&imm#& < **«>©©»«»* 
5Agu©*ma?ias^ji< ur^fst^iitf. »ax 

fflil^B«i«BMfc#ai>fc»»ffi*Jfi^lB-Ctf 5 C 
40 4#r*. Mo^Bircc^©^8t ; &Ee<-c4*iBiti4 

[0 06 2] mMMbn : {-2Q\ZftMi3v£.B 

©^©•fef- j»a&©«*tfii4/h 3<-r*c4cc«fco-c. 

K. ®lHJ»^.«©«^4Rfil < «»»tt*^2 0B* 

so j£-rac4fe-c** <> 
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[0063] C*2©Sft©JI$Jt©S& ^K) 
C ©SB 2 ©jUfi©J$B©£flU!S 6 . W 1 JOKftl 4 m 

m, m %m ( en i ©wt©»»©« 

[0064] C2-n#{C> H6fC4<I©*ffl©Sffi 

ioe*ap ?r»fix t tc®£o>%m-c*> *> 

3 0 COMSttMWRT-SOtt. **)TAW1r> 

Xg&3 1 4$fllIIl/fc* , }WK#7X8&3 2 ti 

m&Lxm&ztixm. m$mm*3o\z> 4<i© 

^SMaffli^«AP9 (9a, 9b, 9 c, 9d) * 10 
Wl/Tl^S. cn64{B©^ffi®ffiffl5^^AP9«. 

32MSB1 l 4£^SB2 5©ni©a*fflNcflWEShT(,» 
s. 07 b. 8MmiLfcJ:rass3 2*»apiaiii*e 

49 bfrbtmtmmi&A • tttubTAat/fctwrt 

M3 4 4 . ^E^Sffl^»AP 9 c 4 9 d *>6*ffl«!i 

®pj££A • sfWLr«Hbfc»Hrta3 5 4&wr 

S. t©«fc5Cc. ^SjGllffiKI^An 9 
CiKiot, £8©affi*H!P«Jtt4&-S. **6W 
«. cc^ttl/tHSSL-c 20 
[0065] Cft3©9Gtt©fl?ft©titJ£) 'XK, 
©««^**©JII3©ait©#»*flVr. ^JfiJ^SS 

b. #mffl^^*«ffc«Tsm^sti*^T*o't. 
d>& < 4 t— 3©a«ffl»H»*ja«# 7 Agp©ff^© 

ffl»c*fiSSti. *»WfflSIWW*IIKiai«©»lll*5 

A»rtffi©4>&<<tfc-aB#©-tf-^*{a#> s^mffl 

jjSSSrtE© -fe'-^Stt 4 BH& S -fe*- * S{i©«M£« 

mam i <D$m<m&<D%mm t&s.zct 

©r* o . «ne!*2 ©99k©^s <* 2 ©mt©^®© 30 

^JF5. £Jg©ffl££tf) ©^}f^fia|i^S^•5Ci4>t , ^ 

5. 08 B. C©®3©HSfi©JI5S8{CteWSSaiW»IR 
*4 0©$4fm 0 98, ^©ma*»*^4 0{CteW 

[0066] 1 . m2mm®rcmm 

uc<Dtnmvhr>-cii< . c©majw»*T-4 0tt. 

XSK4 2 iia^OTHUftSftTI,**. 8tS4 1 4$ 

SS4 3#iJ&ltS3fVCl<>£. 40 
[0067] «£g84 3tt, C C t?B, 1 2 {@©855lJft£ 

W^SittST*-^. 3tft®&AP5. £ft«gEtHP 

6, f*f4&AP7, §**4»tfJP8. 2<i-ci*t©i5i*4# 

$P24 (2 4a, 24b) 444 (44a, 44 

b) . ViifAmcrmmmmuMMxuQ^mmi. 
SPccB^a-^toa^i'df-^iswenrfcO. £ 

8&&AP5. *3**»aP6. i^ttAP7. 

up a tzmmn 2 4 o-i^^mp 4 4 (c«*tt©a 
&*>6j&3mffii o*5«^snrc^. 

[ 0 0 6 8 ] * fc. K8&AP 7*»&Kf«HHP 8 £*§ 50 
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tt*»«*9AiJtt. £msbi lKtsaii/ri,**. * 

Ag|54#&P2 4 a*>6$}flXP2 4 b %*S^mffi«88 

SUB, SaMS2 5«:rsaii/r(,>s. *fc. 

P 5 *630WaWlP 6 9 Agfl4#IRP 4 

4 a *>6#«P4 4 b £*£.&#IRffljfc8Sa5B. #8t# 5 
Aa5©**{Cffig-r5^SB4 5{CT3^0ri>S. * 
7c. $J#?K£AP 5 ?>£f#«gEt±lP 6 5 
A»tt. 1 4££SI54 5©P t 8. RO"£gSI54 5 

4SI^J2 5©|||rietfOftJgtt%Wi"4. 4fi©^H 

*wbk3I*ap 9 b. £msu 1 1 tumm 5 ©ru© 

dfi«C2i, S£^»4 5 4SEH»2 5©IB«:2««)aE 

[006 9] 09 B. ?tJ)PXU7c±ieS«4 2 £$tiJDI 
E^f>B7c0t?*-5. o SSS4 3©4ffl©^ffiJ!ifflfflS* 
&AP9B. *AP9a~9d©«»AP*>ejflES. 'M 
AP9a~9b©lffl©SSES8«h U^^JU*nnS/5>{c 

<t->raffijaa3n7cffissrtM4 6*. *AP9 c~9 

d©ffl©SEKB h 'J J ?)l> fan is? 

asftfca»rta4 7**Ts. c©isssrtii4 6. 4 

[007 0] C©«j(ttMWR?4 0©fW*ffiB. * 1 
JW*»Kfl*Lfc«»iWWR-T- 1 ©fPK^ft (H 3 ) i 

*->**SU*tt*^4 OflJKiggf-LTfPSlfcfir 5. 
[007 1 ] ffiWfflDS&H:. JH 1 *IWB»«:wLfc« 
SU*«j3R^l©*ffiftia*ffi«i;l5«t?*S. -5*0. * 

f . mm^mm^mmxa 9 a i 9 b ew©«©mAP 

*ffiMSffl«ll«AP9bK 
IPIAP9a*>e)l 0%h iM^U^nta^^©^* 

sciKio. affirms txtcmm4 e zmtc a«c, 

*ffi«5affll««^AP 9 c 4 9 d ^©ffiOfflAP^-T 
t-CfBWTS. ^K. aSteffifflg?II^AP9d5C^>; 

AP9 c#>6 1 0% h ';y^^aa->7>©y^no 

4 jet 0 . ^ffifea 3 n/cffiss 4 7 mi 7c 0 

[0072] ^?K, C©H«?*Jli)Sg : f-4 0 SffiOfc^SI 

•»B@»K-3i'rRwrs. *r. 8<i©m@io«: 

*EWB*«SI» , i'4. 3m?SffiAP5, KfHSAP7. 
#&P 2 4a. ^SXP 44a ©SffiK BUffi*. 3Q^« 
gfffiPB. IW4SFH1P8. ^KP2 4b. #&P4 4b 

<ommcamM*9aitn. *«S4 3 ccb^«>^c^ 

[ 0 0 7 3 ] iXCC. K«ttAn7 K»lir*fc»©tttt 

^aA-re. i**4ttAP7. so's^sFaiP8©ra(cm 
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jcsar s«s*««aaaK j: o-c£}$?«gEttiP6 tt 

[0 07 4] C CT*. ££SU4 5 *fcBgH8l54 5 ©£ 

8$&AP 5 filter. B^Uj:C>#l»1&K©t*tii£4ffl 

#£DTt,>/cH£. #!Rgtt©#l|g«tf££84 5* 10 
aa-TilB. #IRP4 4a£#IKP4 4b©|yitcmK ; & 

EPfln o . m^mm.<o^mn 2 4 b Ki6ja>r> th* 

StM****. 3^SB4 5©m£ftT@8*j£ir*#8S 

[0 07 5] 3 £SSIS2 5SfcB£S§l52 5©2: 
}#?g£AP 5 filter. EI^L&i>#li'BJK©fctH»*ffl 

5*fl»"rsi». #IRP2 4a£#IRP2 4b©[ifltc£ 
E*EflftlU tt»»Bm©**^WP2 4 b(C|fli*->-C 

[0076] cms Gtmojimoftm ■ »*) *«c. 
mmmcm *> ttftftttKM 0 b. 91 ay» 2 job 

[007 7] JdBKSUMMFM OB. #gf#5 A£ L 
Tfi»<«ffi^SSn/c2-5©as§4 6 44 7 £WU SS 30 
&S4 6 £ 4 7©Wfc#»Bja©#mtCfflt>*£JRP4 4 
a *> £#JRP 4 4b ^S^^fflSKSSSP^fiJES tv. S 
6(c^Itt^©©iWtt*JSi &S3mS»PfflP 6 flltc#tt 
*&lf ©#SXtCffll>3#ffiP 2 4a frhftmn 2 4 b £IS 

&ftmmv£d&&-t>mm3tir^z>. 2^(D^mm^mu 

©rtlltt*'i'-5 r -fSt^7^«ffi-C*i3 > -fe'-$^(4©# 

4 6 £4 7©rtSB#-f*>tt©*B«JSJW«:T«to4'i 
T(,»Sfc«>&ffi©?SrSBSi< & <3 . €-*fg{4©*a*tfi! 
BSBKfe«Hl<!)«»rt littit^ 3<&S.«E»464 40 
jj£g§4 7 ii-©^B^®FJtc<fc-?-c&ffi;?ttTfc 
0. zjf^rtg©Hz-*^{4B3£Ll,>. 
[0 07 8]CCT. II HJSffJSgfBlS© ( 1 ) SW» 

<4©*6Mfii*5Afrma£'ji^. -3*0. ±iesK«w»3B 

*4 0©m«t5SSB2ocD^fflffi8ggP^a< 2o© 

tc <fc 9 mStSjSSiiWWit 6 ft* £ ##tB$H #g < % S 
©©*M»»*a»fiLk"rS. «EK4 6K:rSfl<J©»Bt*i*fe so 
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Cfcig^B. -e©B$*r^B!(P4 4a*6»KP4 4b 

rB#St*+#ft:-ofci§£B. 3 6tCzSS§4 7K-C»lt 
3tf»KP2 4 a#>6#BSCI2 4 b «Jfr&aBUBffi88B 
*6»BiaW©»«ttJlt»K-C*4. C©<fc^CC. m 
SttWWR : F4 0BeMsf©fl>ltilgK*Jl>r. ftSlKtSD 

££#•*?£ S„ 
[ 0 0 7 9 ] o$ 0 . 58»iWt&JR^4 0 Biz- *H{i© 
tt*fffl©/hS^ 2 rHDft&iJ? ASB©|3J£ j-jcSfj^i&SBtC 
■fef- *1I{i©te*Hii© C^BUBSHSateKW I) C £ 

jirc**fc«>. fMitt^©/j^<bw?itt«c«M^«fffl 
tco-ci?jt-fSc:£4>-c&s. 

[0080] t%3<D9m<DBm<D%.%, gig) %te. 

c©*3 ©*»©#»©*«««. mi. m2fsm» 

£IH« > 3ft. «ffi3B. 8QE ( (» 1 ©*&©»!£© 

m itStS) tfini&Xibh. 
[008 1] C 3 - ID 3d*«aEAP5 
J#^gPtHP 6 ^^^f»* 9 ASI5 £ #IRP 44a*^ 
KP 4 4 b US^nffiWHRt. ^Sit* 5 ASP©** 
«C(4g-ri3^l|gl54 5{Ct3SMl/-Ct>**s > fe3?MgP© 

{mums s n-rtt^©ias«:«^-r * c t *«r * * . 

C 3 — 2 D ^}$«?£AP 5 * 63a*«»f IBP 6 * 

«©»*>»3istiac(r>. 

m{4£-rsc£*jDitg-c*i3. ftdmcmmimtM? 
c£fcpltlr*.2, 0 

C3-4) ftGB914. 1 5fcw"TJ:9&SeK 

[0082] C»4©l©fi©^»©«fiS] ffl 
©S^i*!ft^©®4©llte©Jl ; J«l?:/T:-r„ $3HtiE$£ 

b. »BXfflsms5 ; &ii?sw-rs£Stc > a^t©^mfflffi 

»Dffl«S§S|5 ; &ia:W£^ , 5fc©-CAS„ *Hffi©JfJSgB. 

©t?*o. *fcfrBa»2©iQs©»» (W2(Dmm<DB 

&<D$m. 3EE©«*dtf) ©SBP«41E*.ac£*»T 
#S4>©r*9. Hfe»3©^J6©^SI (03 ©less© 

XZZ. mi 0B. C©ff4©%MKDJMfcfet**«ft 
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MS?5 0©Mfl@, sin*, zvwmthtts 
[0083] mxmftwmzm i . sr 2 . m 3 »,« 

OK. *-}-W$;tf5;*S&5 1 ifltflniOfctf-^-f 
lt#7*»E5 2£*S£l/Cl»Si**rCl»a. S«?5 
li»4Wr5»«5 2tlcJ:-j-CH*tifc3aaHcJ:o 
X, ffl&5 3ifi%!&Ztixm. 

[0 08 4]»»5 3«. CCTB. 13<I©ftglJft* 10 
^■5iB8T*oT. ;£#?®£AP5. Sf#»HiP 

6 . i*i4&ap 7 . m«Ptun 8 . 2 fflri *t©i#f4# 

HKP2 4 (24a, 24b) £44 (44a. 44 
b) , 4ffl«D*E^ffifflSSI«AP9. Stf^EEIttPffl 
«B»n5 4*«BW*. SPfctt^a-T'iOa*** 
-jWttW6*iT*9. 3d#«&AP5. £8«gftiiP 
6. lttl$ttJP8. K*«WRP2 4. K 

I4^KP4 4RVmEEPttJffl*SSP5 4fcB*tt©a& 

iphfS&nmi oMHtstvcb**. n&wmmimn 

5 4B, *EEBHn#-f>h*W9ifc*S©Kfflt»SC& 20 

[0 08 5] S^aEAP7A>6S3»4gftBP8?r*g 
AffiAffl»B»43£»«EttAa5 *»628«SttUP6 % 

AS&£#&P2 4 a*6^ffiP2 4 b 

mt, saMS2 5«crsaio-ci»s. *fc. aataasA 

4 a *><b#8KP 4 4b *&*ftnffifflRHtt*. #8I# 5 

A«©a«tti*ccfflBr*3awJ4 5«:Tsaii/ri,» 30 

$/c, £8«&AP5*>6£8MHP6**S.S!# 

r*?a8». 3^spi 1 &&&tt4 5©m. sysai 
SP4 5 tsai»2 5©nn:ttff 4 a 

©«I«H^iSBi*AP9tt. ^MgPl 1 £££354 5 
©H©»tt»e2fflL a«fflJ4 5£«a»2 5IBIK2a 

[ 0 0 8 6 ] ® 1 1 B. »ttXL/c±ia«ffi 5 2 

mmXD 9 B. «AP 9 a ~ 9 d ©SSIAPfc 
£AP 9 a ~ 9 b ©HOSfcg&B h 'J j>< ^ 7 a a */5 > 40 
fCj:^rSffi^ffi$n/c»S§«ll4 6^. 9c~9d© 
IB©SeK»^>^i'Tci^i/^aai/'7>{cJ:-3-c*ffi 
s nfcSSKrts 5 5 £*rr s . c ©sssKrtS 4 6 . 

5 5 ©S$W«£R:#li;& 7 A £ L X W> < . HEEPJjflffliffi 
BP54B. SES»4 5tS6»rtS5 5©IBI©»«i«» 

[0 08 7] C<D«StiMHR?5 0©fHH#ffi«. » 1 
maKBJcwlyfcSSBMMRT-lOf^WSfffi (03) £ 
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[008 8] affl*ftS*ffi«v ® 1 aiiiKSWki 
•T^fflMaffll«»iSAP9 a £ 9 b«rt©*©fflAP* 

?«.xmmirz>. *ffi^affl^*«AP9 b(c^ 

&AP9 a*>6 1 0% h 'J^Wd'nD->7>fflyi'D 
a^*>®«£aA3i*S., ttA«ttl0»W*aH"S 
C£(C<J;<5. $9MiS3tifctt&4 6 *»fc. &ic. & 
ffljaSffi«je§AP9 c £ 9 deWOiROfflAPi-r^ 
xnm 4. %K . 3tiffl&3ftI&i«AP SdK'S'M 

*-#>yt!Mtu m^^xmmmmmm^mx 

P9 c*if> l o^Jof^ii^ntfji^nas/?:/©^ 

s c £ k j: o , mm&mz nfcssss 5 5 

[0089] 0 *flfc»fc#* 

•»wwwcoi»r»iw«-*. *r. 9ffl©s®ioK 

»ES®*«M-r^. 3a#«ttAP5. KH8AP7. 
#&P2 4 a. #&P4 4 a(E)«filCBIMi*. 
gpffiP 6. S88SWBPB. ttf*£tf]P8. #IRP2 4 

b . #&P4 4 b . msmammm^ 5 4 oiiicbii 

[0090] &tc. fsS&SAP 7 tc»IW Sfc»©K8 
*aAf*. KH&AP7. RtfsB4SFHlP8©|!B{cm 
EfcEPflDb. ««il^KJ:o"CtmaAn7*>6WB 

»mp8«:i«i*>orK»*WAr*. -Ate. sa®m\ 
P5£mEEnJnffl*ssP5 4©^«:mE*EPJraL, 

SPl l«c?¥«ET Z&n*n$m&Wtic J: o-cmEEPSoffl 
«S8P5 4«:iSj3i»orjWKi3-e*. tWftSC^B. 

emEEPJnffl^ssp 5 4 Kfl*> o tww 2> . 
[0091] cc-e. sai»4 5*yfct*3aMS4 5©s: 

f#i«2£AP5ffiiJK:r. HCTl/&i>jMt«M©i*tti£*ffl 

*i4Drt»fcti^. ^Kgn©^ivmi#i$ttflS4 5 z 

ajS-TS^. »KP4 4a£»IXP4 4b©KK:mE ; & 
EPttl U «»WBfr©*%»»P 2 4b rtMft 
3#7>K-rS„ 3^gi54 5©«lffl.^c-CSS { j£-r^fi 
*J^+»/c -5 fcJS^. ^*5£Mgi54 5 £«M 1/ fcita 
K, #HXP4 4 a i^afflHHP6©IH«:«E*E|]arr 
tMMKHtt. ^d3{c^ffiMffiSnfcfiiESS5 5?rff-r 

sitt8*«-c»«i/ft3SJ63WFiS»WP6Ki$i3i>or* 

[0 09 2] S6tC. 35a»2 5*fctt3!ElMI52 5©3£ 
^aAP5fJCcr. B^L/Orl^ai^KC^ffl^iffl 

»aa«©»»»»36«sa»2 

5*»M-aiB. »KP2 4a£»KP2 4b©l«K:« 
E^rETOrai/. »»(i«JK©*t»aP2 4 b Kfiufeot 

[0093] C*4©H*©««©f¥«. 
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c©»4©jw©»»©fi^o^*iiiWTs. ** 
iwuwcfie^wawdttiJR^sott. mi.Mz. %z% 

B. ^*5A£LT«KiHfflOT8*ifc2-3©iMg4 
6£55**U iftl84 6&5 5©|IOtCftflttR©#Bl 
Km>*»«P4 4a*6»KP4 4b*«SA»Rfla» 

ElWDfflffiSSP 5 4 0t#l£3 h> 3 h (.CftffiWHOim* 

mtz&3amimnewcfmMtoamcm*6a io 

ftO 2 4 a 2 4b «£A#^ttKflStfftl$ 

Stiffs. ^K4 6> 5mf2~><DfflLmiX& 
SPSS. ifc8Sl*9fi©Hf--*Sfita*Mft*. 2o©#&TO£ 
KSP©rtgB*^W'®#7X3iffi-C&9. •te'-*m<4 

©«F#{i*n©ffi»ya83&>6fiift*. *ii«His*ifc 

10S4 6 t 5 5©rtSB*Y*>ttO*ffl*fflWK-CB[ 
fchri>Sfc»3lffl©fir«ttS < ft 0 . * «&©& 

stmam&NUBHawwK tt^s < ft a. * fc . 
4fc«>, «Krtso-tf-*«tt*JSfts. mmsim 20 

SS4 6 J: O *>Sl^te©$&>Slffl*tt^J-CRtoihT^*fc 

4 6{CJt'<36K:/hS<ft'5. 

[0094] cct. mi gftiftrats© ( 1 > sa» 

mE£EPMUcl®©mSuti§«E©iISB. -fe'-^m 

fl[©iies*ffi*i^#mi<!rjSt>. -3*0, ±iB^»i*s()* 

*5 0©*SWa»tt»«5 5*i*t>iB<. SSESS4 6 . 

2-^©^ixffl^gp©nt , a<!S^o sas2S£)Wii> 

4^WB#lffl* s ^ft<r^t?5ffi. $HH&¥jMBK ^ffi 

afc©©#«»$#6i±-fa. Se-o-c. ttB4 6»ftB 

5 5 JCit'S&BtJIWB&a bOOA*rlMI(tMb». dSSS 

4 6KTBfcj©#*#£t;fcii£B. ^©b$.£t#bci 

4 4 a*>6»ffiP4 4 b£&&ftmMffi&&tC-C&mm 

<fta. */c> m&46~Cttft&*+fttcitcm£lZ> 
S6«:^«tt*©i»l>8W5 5 fcT*MiStf&«P2 4 
a *»e>#IXP2 4 b *tft£#KJ9iftl8fSft>6#Bl3tt© 
ftWmZmXSZ. ttc, ^8S4 6i«SS5 5-s© 
«EEWin#^>h*«J0*jtr«EEirairSC4«:j: 40 

[009 5] 0$ D , flMUMHft?5 Ott. JJEfBB • 

a^ftaE8g©/j^b*soiffift«g^#ffflSS(*«E!S*ii« 
-racier**, ntm ■ wtmitm^tc, sr>^ 
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[0096] cau ©jtit©£tt©x£. xk) ft**. 

C©*4©3Wfc©»»D*«Wttt. »1. W2. »3ig 

tmi&tm®. xe < c»i©ji»© 

»»©»& XE) C*2©Hlfc©»MI©K 
KK) CH2©**©»«©SC». SEE) 

[4-1] 86-jTT. «*.«". fHBHl 6. 17KwTJ: 

5ftlE»tPltt-e**. c©i^«cLrni6 

[0097 ] («5 ©Jtlt©$tt©ftl$) sue. *&9i 
©««jWWR^©J|l5<!^l«©»»**T. *S»BBI» 

b. $Mitfc¥«*m&i:fcT«ifc8S*$j&UcmM 
?at^£S#i»^tc£ATa£Affli£sssP£. sot 

»»IB*5AfiSrtiH©d>ft< tfc-a» 

max i/fcss^ssrtffi©^* - ^ma & Bgft a # 
-**flt©*ffl*^i/"ct>r. 5 65c, zvmmxbtc 

«R©-K-**ttiBSttS«-**ffl[©aii3*«. £* 
tt©ftrt»W*4(c«k-5T^Sh4«fc9«:0J:^<ki^fc 
©r&a. #ie»©J&SSttv «*.«. ltfiB»l©Hte© 
JB»c«j|5«<taji.«cit>r*sfc©r*»). *fc. 
ffl£J*2©ggtt©J£8 <*2©mt©JB*©99e. ^E 
©«*dt») ©SeK«iJE*SCifcr*5. SI 2 
tt. t ©J& 4 ©fglfc© jgStCft o fcttSBMftft? 6 0 © 
»rffi0. H 1 3 ». ^OfcSttWBl** 6 0 KteW^iiJD 

[0098] «T. H^bfc«lKS-5l,»-C»Wr 4 i . 

L/csm^»*^2 0 £-e©t*iiB&<Hu mm*a&^ 

^2 0{CteWS*ffi«iaMS^«AP9*^fcftl>«(!S 
ifto-C^S. ISHiKSfc. VSliMURT-eOB. 
TAWl'y^m^ 1 i»ftIH/fc*f ^^M^^XS 

■TSSfi6 2iK:«fc->rH*tifcSratcj:o-c. ifcgg6 

[0 09 9] i«886 3«. CCTB. 6ffl©tt»IJtl*« 

?z>im-cs>ix, %wm&xub. %nmmm, 
mrnxui. i*N-sf tan 8 . &t>-2ffl©«f4#&P2 

4 (24a, 24b) *»fiW*. *PKB*»-^i 
SI 0*J«H3h"Cl>*. S/c, K»SEAP7*»6K» 

stfflP8 zm&w&m>ut%wffizxu 5 

»tHP 6 *H£.&ail* 5 A SUB, ?5^gi3 1 1 (CTSSM 

^«aAP5*>63m*sfffiP6% 

tfrWWi*?A«&»lS(P2 4 a*>6^KP2 4 b**S 

3£}#«aAP 5 *^ zsmmwa 6 *ts^« * ^ 

ASPB. 3£^SU 1 1 4SaHU2 5©IIB-Cttffl/fc}|5ttt 
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[ o i o o ] m 1 3 b. mmxbtc±ssMm 2 zmm 

K±or:a-h3*ifciffl»i'iSB4*#*-a. c©«s?8 

[0101] iEMSttW&JR^-e 0©fBS#ttB. -» 

**«fflLfc. NERAK6 4<DfftAI*. IB3tC*l/ft:fli 
S?7jj£©l5l0 (d)0D^7H^> ^©f*. -8Mb 

> JR4 X* v 5» y > ?tC <fc o TJ&ST S C £ "Cff 6 ti 10 
Z. Sfc. »MlLfc*$*-YgW/5x£lS6 2K:fifc 

«*, i&mmmmbx, s»s 

[0102] c©m^*sfj*T-6 0 Srffl(,>fc#lB 
•»«@OlK-3i>rttwr*. sr, 6<i©n&io«: 

^KP2 4a©«ffi{Ctt»ffi4 > 33#?£8fttiP6, ttft 
SPfflP8, aaU32 4b©ffitCU«Mte3Hft-*-S. ifc 20 

[0103] Kwaxm fc»i^sfc«>©tt8 
£&A-rs. f$f4&AP7. R&tmsmnsontcm 

E*ETOHIt,. «S«a««:J:orSWaAP7 36>6e5fi 
*UJP8K|Sl*>-3rB*J*»A , r*. $f$*aA 
P5 4$t*«»HlP6©HK«BE*B«inO. ££SB1 1 
KfiParr4K»*««ffi8ilE{C J: otXRiS!WiP8 8: 

i6j#>->t jkttst&B. ji*cc^Etea$ti 

nBtx-ftfrvxtoabirz. 30 

[0104] C CT?» £gSB2 5 *fcB£g8B2 5©$ 
8$tSEAP5fflijK:-C, la^l/ftC^St^WCtttUSiffl 

^mw&mmz. fmBmoftiimnifi&&&2 

SZMMtZISi. »ttP2 4a±#KP2 4b©mcc* 
E&EPflDL. K#fK®«©#4#KP2 4 bfcfflfro-C 

[0105] C»5 (MMK)lWOfffl • »*) *K. 

coisso^o^jBofpfflacwwiftaw-r*. -tie 

SStiWtt** 6 0H, t**4«A8IS i 4 Sf$f4&AP 7 *> 
6B^fflP8mft^4^*9A»£&saffl=> 4 0 
- h StlfcoiESS 6 4 ©iSfeg&rtg©*- 

ffi886 4£. ftmnm<Dftmtm^zftwn2 4 

a*>6#IRP2 4 b?rife^»HXffl?)ma5£©irLS8«© 
■tf-drfcfitfSJltti. !ffl*AS£#Kffl»K&^rt9 

c^tf^xKTjifctir^sfctf). -tf-*«i©f8*H» 
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iassu**)^ 6 o b. $ i . m 2 wiici L/cft 
[ o i o e ] ±iamm»m-? 6 o b. mi. w. 
«tr*. ana- h snfc«E»6 4<Di*imm®&m 

X&Ztctb. WAtt^iSK, T)\>i3*)t£inc&Zffifr* 
fT^rfcW«»«©J:5{c£fbL&K c©tofr, WA 

[0107] Sfc, iSBfPfiJ^ffiCcffiJSOfcJr^K:. m 
St £#>^C £>•&/<:«>, »»ffl!te«E!S©/jNffi{bWirSI« 

oimx, ao/j^b*5pite-c*o. 3<E>ctB*fc. »a 
ti>x-ZZ. 

[0108] C»5©3at<OJBjB©«S. ft*. 

c©»5©mt©»«©*«testt. ^ 
e ( t» i wmsmmosm. imm 
•c&z. 

C5-l)*fc. 0RB. «B86 4©aBB*«o-Cl»* 
ZJMtW(,»JR#5XB. «8lltt©««l*m'C*<itffl6© 

[ 5 - 2 j *fc. ^^^6 ob, %2 mmmmK. 
Kbttm$xm)m*2 oicisi-fzmmmmmyimmxn 

9tttfcttlMtia&&o'Cl»ft*s. *1. »3. $411 
M5Si{C^L/cm«*!il^^ 1 . 3 0 , 4 0 , 5 OCCfc 

[0109] C5-3D MiS, 0 1 4<cmam3&B 
©WSUJcttJR^ 4 0 ©3OI0I-C* 7 0 © 

MaHtwf. C©«a*«l3R^7 0B, m»i*S!^^ 
4 o {c*}W4^ffitoffiffl«SP>AP9 4Nffc««.>«fiR£ 
ttoriras. Hi5B. mrnxbtc^am^immfi 
oidstrtzwRi 2imiaxmifhM.fcmvi>z. ss» 
7 3B-Kfbwt<^^7X«:cfcorn- h sti/cfiSiSSrt 

§7 4, 7 5*WTS„ C©«88rtM7 4. 7 5©SU# 

*5^SI*^A£Lril4<„ si 4, 15*, 7l«tt# 

©Sfi^r^L. ffi©#JI8WF#B. C©m5©HiS}gfi|© 

tt) <oh<DK.mrz. 

[oiio] c 5 - 4 ) s/c, m 1 6 icm4mmmm<D 
nsmhttb o<D^am^t>inssmt»i-8 o<d® 

tmZTjkT. C©««i§dtt«^8 0B. «SvjWttJRT5 

o K.*s»zms!emm&MmAa q itstcimm&t tt 
otw. ai 7b, mtBXbfc±Bmsmm : f-s o 

«:*jWS*«8 2*«MllIin*'5m«:H-C*a. SSSS8 
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8 4 tmti") nXCfcoTn - h <**i/djW?Ii8 5 
*WTS. t©ifc88rtg8 4. 8 5©gR###8t#5A 
£OT«K.016. 17*. 8 lttffe#©g&*jn 

K«ffisnr*fc#jtMW (a i ~B 1 1 tdtf) ©& 

©KiTfS. 

[0111] ft5Xtb$ft». IWBft 3 ©**©»«© 

sen. B?i5B 4 (ommoimo^mt u*. a c £ & 
rss4,©-e&-5„ c©«fc^{cLTHJS0T 10 

[0112] tt±©£JW©»». S3B. aKM*K£ 

s. 

[0113] cab* i ] mmj:btc¥tiizm®mte 

£&AJB!fcS&SI5£> &m*ZftM?Zftmi3 5 AgRi *s 
ffl©*l>ft< ifc-gp^, Si£Affl«SSgPrtM©-fe-f 20 

wittzn^mwm* <fti ©**©»») . 
[0114] (#bjs 2 ) (flea i ) imomnnm 

tb^Kte^r. gE^Bf * ^ A8Prtffi©4>& <£fc-g|5 
#©•£- *«ffi©« £ W£Afli»H^IH©-tf- 

©4>fc< i4>-gi5^©'te'-fm{±©»*tffl*s > SftAffl 

(ftl©Hifi©»SI) . 
[0115] CtfiS13) (#»! 1 ) ~ CAB* 30 

2) Btt©*ftttMHR?<c*t>Tv 4>&< £*>&mstf* 
wsii : &cxtm*am*&fM**j»9t. ambit* 

$ft*^, «»li*5A»rtffi©il>tt<i«>-a5» 
*«. R»Kffl8ia»rtffl©-lf-f«ffi4»«aS-tf-jr« 

(JH 2 ©«*©»*) . 

[0116] (#ta«4 ] tmsmsi en©*au* 
ttK?<c*b*T. 8&ll#9A»rtH©iJ>tt< t fe-gp 
»©-tf-*«tt©«4B!»«ffliMWWH©"tf-*«fil[ 40 

©«t*5o*te«iai-WT?*'). &#m*}7^mm 

<D'pt£< £*>H^©*-**ffi©lft*Hi#. 

(ft 2 ©**©#»> . 

[0117] CttB* 5 ] CftBB 3 ) Elt©ttftj* 

SgmoT, fl>&<it-o©»»«fflilB»3M»» 
f»#7A8B©ffig©{ig«:fl|j£$ft. &#flKffli£88IS4 
«{cWfiS©^Bt* -7 A§Bi*3a©4>fc < £ fe-gfl#©-fe'- 
**f(Wi. tt»WflK»BrtiI©'tf-j'«f4it*«*** 50 
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-*«tt©«ffi**un»sc4*i*«ir*««SMfi 

(ft3©fttfc©fj<IS) . 
[0118] Ctt£«6 J CfflK»3 ] Ett©ttfti* 

iwsw*ji>r. »»ii*5A«rtffi©ii>a<i4-» 

#©-tz- 5rm{4©ffi£S^KfflijiESSg|5l^®©-fe'- 
O|i#0J!teBBHWT*»l. &#8S*/7ASlJrtffl 
©*ft< i *«ttffl«M«*«. ifcfrlRffl 

SSSgPrtffl©^- *ftti©lft*MIJ: <3 fe/jN S l> C £ 4«f 
8fc£*Sft»ftBW&* (ft30Jttt©flW) . 
[0 119] CAIBI7) Ctf»I5). (tf©I 
6) Ett©fMMIft?K*t>?. «$E©#iRffl8» 

cc& * n/c^si* ^ Agp©aAffliiass»j ^mstmm 
mtmtwt z>tir t>5 c <t *#$£ r *«ftftcgift? 

(ft4©H86©»SS) . 

[0120] CttEBI 8 ) ( mm 7 ] Etti©ttftj* 
ttJR^fcfc^T. &#»*5A^©flEg©(iH«:ftja3 
*ifcft»BJB««»*«K:. RaftaSAftrtffl©*- 
>tltoliWI«t&C itWi tiWBMtt? (ft 
4 ©**©*»> . 

[0121] Ctt£99 J CttB*8 ] Btt©«Sti* 
AgPrtffi©**- * IfiOfiAi o * fcttRHRWC* o . 

u&xmmamtcQM*&am*j5 asbi*)®©-*?- $ 

#8I#5 Agprtffi©tf-*Sft©*8*tffiJ: o 6**t»c 
£*l$®£-f smm&ttfft* (ft4©nis©^<8) . 

[0122] (flea 1 0 ] igJJDXLfc¥«*8if(fi 

mm^mfbm^c -cam* z&m&ftmm*mA 
•fsaAfflzfc8&8P£. mmiftmzftm7j*mt 

rtffi©^>*< i#J»XL/c««ffiSSrtS© 

•tf- £ »sa s $ m(4©*s4 # i/ r *j o . 
tommx Lfc«R©-tf- > «tt £ s ^mfi 

£*««4r*««Wtt*-T- (JH4©H9t©»«) . 
[0123] (ttiBJS 1 1 ] tfflSm 1 0 ] 13«©m 

4 MffTO £©n?tm. * tettMbV 'J a 

CitWRirSWRWWRT- (ft5©*te©^.«) . 
[0 124] 

^Ji-r*c£*5-c#s„ 

[01] *l6?^©ft 1 © WfcWMlcm S 




(16) 

29 

[02] R&M<D&i»-c<Dm&m3&-icm mm 

[04] #f6SB©SI 2 ©Sfto&StcftsesiftttS 

[05] Hiaso»»c©«ai§dWR^-K few s^jn 

[0 6 ] H*>!-COSEM«K«5«SBIc««^*S«-|a 
-C£>-2>. 10 

[07] HXEWTflMtsawft*? K*tw mmi. b 

[08] *»W©* 3 ©|gffi©$Stcft*«Stttdftft 
*©£KJi0-CS>*. 

[09] Eiiato^JiToaaiwwRT-Ktjiff -s^sn 

[010] *^W©^4©H*6©0ffi(C^SSM?*tt 
[011] H^O»»r©««iMWR-f K*W4» 

aiofcS«4j8Jraxffi*>emfc0T*i. 20 

[012] #IHB©f&5 OKMiCD^jKcff 6«MMt 
3R-?-©»rffi0t?*S. 

[013] B|jat©»»r©«l«WBi*^(c*jtf Sjd 

an t fcs«*»»nxffi* 6m/c0-c* s . 

[014] *^W©»3 ©3gk©J&tttCflt**ft&M& 

**©£MWc J: 5 «R»tt«^©*mia-c * * . 
[015] n c < . mgmm-confmwm+tcistt 

[016] *^w©^4 ©jufi©^sstc^smsu*«i 

[017] bii;<. PBOIffl-roaaScttJR^Kfctf 

[018] Mrftffi©&SSK&t-Sm§«*l!j$Sa©$[ 
BS0-C&S. 
[ft^Oi&iJH 

1 estiMfc*? 

2 WrmtivxW& 
3 

4 s£S§ 

5 £8«&AP 40 

6 mmmm 

7 Kf«tAP 

8 mwwi 

9, 9a. 9b, 9c. 9 d mmnstmm^mmxn 
i o 

1 1 

1 2 ifcSS (iftSS^M) 
13 U^Hl 
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